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PRBFAlDB 


^ At the request of many Prt)fesaDrs who teach the sub* 
ject to the Intermediale classes in our Colleges, I have 
written this Introductory,Text-book of Inductivg Logic. 
[ have tried to^ekclfide from it all that would be un- 
iifSelligible to ^hdse who begin to study the subjqpt 
without any sm^^l scientifli knowledge. The book 
^^^ii^poses only an elementary knowledge of J)eductive 
Logic and an acquaintlfcnce with the phenomena of 
Nature, which a schoolboy acquires or may acquire in 
the ordinary course of his life. My object throughout 


haS been to produce a book which would promqte the 
study of a subject which has been rightly regarded as an 
Introduction alike t(j^ Science and Philosophy. \ trust 


that the study of thJb book will be a good preparatiofT 
for a student, for his subsequent course, whether ij be 
Philosophy or Science. * 

• The Introductory Text-boot* is completed in sixteen 
chapters specially designjed for junior students. The* 
Appendix contains additional matter for advanced 
student. In tlie Note (pp. 93-96) I have referred to 


certain points which should neft, I thought, be entirely 
overlooked •even in an Introductory Text-book. ' 


My •best thapks are^duq to Mr. K. C. Bhattacharjee, 
M.A., P.R.S., Professor o^^Logic and Philosophy in the 
Qethuno ColJ^ge, Calcutta, wlflJ^as made many valuable 
suggestions in the course of perusing the mh^iiuscript and 
correcting thcF proof-sheets. I sSould be obliged if the 
Professors who may use liook, would communicate 
to me their suggestions for it| Ihfprovement. 


7, Ballygunge Cibculab Road. 
• # QalouT 

Aprijk 1916. 


P. K. Ray. 
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INTRODUCTORY TEXT-BOOK OF 
INDUCTIVE F^OGIC. 

CHAPTER 1. 

• . , 

Mill’s View^of Inductive Loqio. 

§ 1. Mill divides all truths, according to the way in 
which they are known, thto l^i) Intuitive and (it) fn- 
ferential.* • ^ 

li) Intuitive truths are knowd immediately •without 
any reasoning. Mill rege»ftls* the ^acts of consciousness— 
the mental f(^lin^ and bodily sensations—as known in- 
tuitivel5^ “T am hungry now,” “I was vexed yester¬ 
day,” “ I am touching this paper aifd seeing its whiteness,” 
etc., are propositions which are known immediatelyVwith- 
out reasoning. They express certain facts of conscious-! 
ness which are difectly kilowA and which are not inferred] 
from other facts. According to MiU^*all such facts are | 
partifl ulari^ e xisting at a certain time. 

(ii^ Inferential truths are known ?»ediatoly by reason¬ 
ing. They are* inferred from intuitive truths \y the 
processes of Naming, Be£initipn#Classification, Generali¬ 
sation, eto.,^ which form the jub/ect-matter of Legic. 
From the particukr facts known by Intuition, a general 
proposition may be inferrediB according to the Canons 
l^d down^by theCogio of Induction. According to Mill 
>rwe usually re^on from Some particula]^ facts to ilome 
others with which thby are known by etperience to be 

B 
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connected. The uni\r3rsaV type of reasoning, according 
to him, is that if a particular or individual thing, Ay 
‘resemblesanother particular or individual thing, By 
thfen \&hat is true of A will be tru^ of FI the certainty of 
the inference depending on the degree of resemblance 
fcetween A and B. A^at is true of 4 B will be 
true of any other particular or individual thing which 
resembles A and B in the same attrilbute or attributes 
in which they resemble each other. A, By C, etc. are 
particulars resembling one another, say i^ the attribute 
m ; then if the attribute n is known by experience to 
be CQunected with m and true of the particular A, n 
will be true of the particular B or C, or any other 
possessing the attribute m. Ay By O, etc. will thus form 
a class and give rise to a ^gencf^al proposition affixing 
the connection of ^the attribute m with n, that is, any 
particular or individual t|;iing ‘possessing the attribute m 
will also have the additional attribute n. If we call this 
class 8 y^ith m as its dommon attribute or connotatibn, 
we may state the general pcop^sition in fhe usual form, 
“AU/Sia P” where ‘P' is an adjective signifying the 
attribute n. For example, in the general p^position 
“All men are mortal,” ‘humanity* and ‘mortality’ 
corr^pond respectively to m and n, the pa^ticy^lar things 
are individual men having the attribute, humanity, in 
commonv with which the attribute, mortality, fs known 
by experience to‘ be^connaated. The process by which 
the universal proposition, “ All men are merta^,” is bstab- 
lished front the pafticular cases of the death bf indivi¬ 
dual ^en is called Induction and the operation by 
which it is applied to ^nv ^ving ma^i or men is oaUed 
Deduction by Mill. « * * 

§ 2. Ac6ording to Mill, all uni^rsal *|^rDpositions 
which arc not merely verbal (analytical), or deduced 
from verl^al propositions, are generalisfitjons from parti-' 
culsfrs known by experience. It is the bi^lness of Indue ^ 
tivc Logic to lay down the conditions to ^hich we must 
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coaform in order that a geyieral proposition inferred^ 
frjm one or more particulars, raa^ be true 
Mill holds that the Laws of Thought, the/Axioms of 
Geometry etc., which are dsifally regarded &S self-svidont 
and intuitive, generalisations from experience. 

Acbording to him, intuition gives us no knowledge of 
any universal principle. It onl^ reveals to us the parti¬ 
cular facts oL oonsciousness. In our ordinary, percep¬ 
tions and observations the»e are two elements, (1) Intui¬ 
tive, or the eleihents of original ^ensations or pure per¬ 
ceptions of tfee several senses, and (2) Inferential, or the 
elements added to them by reasoning. In order that 
our perceptions and observations may be trilb, the 
reasonmg involved in'^iheyi must conform iff the sondi- 
tions of correct roasonipg. It is evident, therefore, that 
Mill is bound to analyse (jUr ordinary perceptions and 
observations and distinguish the inferential elements, in 
them from those tjiat are primary and intuitive. Our 
ordinary*perceptions and observtybions are, he points out, 
the results ci reasoning^ and should be dist^guished 


i^ai 

from the pure sense-perceptions which are intuitive. 


the enc^pf Ilogic^ according to Mill, is the attainment 
of real or scientific truth, it is necessary that the data 
supplied by observations shoula be true and th^t the 
inferentfkl efbments contained in the observations Ihould 


conform to the Ipws of Logi^. He holds that there are 
no mles of Logic regulating pure parceptions or pure 
obseyrvations, that is, the infuitive*elements involved in 
oifr ordin8rry*peroeptions and observations.. They form 
the ultimate da^a of all reasoning. 'They depend on our 
'physical and menl&l ^constitution and on the environ¬ 
ment. Logic assumes them m tl^v are in normal human 
beings. • * » • 

No s}dldgistio Reasoning is possible unless there are 
general^ or universal propositions. In the first figure tc 
which all sylldgAms may be reduced, the major ptpmisf 
' must be universal. HJiU holds that as alkuniversal propo- 
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(^sitions are generalisationi; from experience, no valid 
(true) syllogistio readf^ning is possible unless wo h^e 
cValid generalisations. We msy assume them or they 
m?y be analy^fcical, but the cOnblusions will then be hypo¬ 
thetical and not true. In order fhaf fke conclusion of 
a syllogism may be true, the premisses must be trhe; 
and of these one, the ^ajor, being uhiversal must be 
a generQlisation from particulars known (by experience. 
The problem for Mill’s Logick is, therefore, to lay down 
* the conditions to whijh a generalisation must conform 
' in order that it may be true. * 

§ 3. Mill finds a solution of this problem in what he 
calls the Principle of the Uniformity of Nature. This 
principle is itself a generalisalcon from experience. By 
“Nature” he means the whole ^of phenomena, physi¬ 
cal or mental, whjcli are kpown or capable of being 
knpwn by us. By Uniformity,he means that there are 
constant relations or connections among these pheno¬ 
mena. He points out^*that the uniformity ol’ nature 
consists of many uniformities jn different* departments 
of Nature. He classifies them uhder the three heads of 
(1) Coexistence, (2) Succession, and (3) Liken^s. The 
phenomena of Nature coexist in space, succeed each 
other ip time, and resemble one another in certain quali¬ 
ties, according to laws which are investigated intlifferent 
sciences. ^ Under Succession^ he Recognises a speoial kind 
of uniformity, which he distinguishes ^rom others and 
generalises under ^,h& Law*'*ot Causation. This ^Law 
means, accoeding to Mill, (1) that every ph^nolhcnon Hhs 
a causc^^nd (2) that the cause of a pheno|nenon is a phe¬ 
nomenon or an aggregate of pheno^eAa, ivhich invariably * 
and unconditionally pi^lduces the plienomenon. Mill 
show^ that «^he Law of Gaueation and the f ripciple of 
Uniformity of Nature form the basis^ of alk scientifio 
investigations. The obsecrations and experiments in 
science ar» conducted on the a3sumptiAQ*of4heir truth. ^ 
The generahsations in Physics and jDhemiltry and other * 
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Scj^enoes are so many diffei^nt i^nstances of the two* 
fundamental principled of Causation and Uniformity of 
Nature. \ , f • • 

§ 4. Accord!)^, t^ an Induction is ^ ^Alid 

generalisation from some to all particulars of a class. By 
'a **particular” f^e means an in(^vidual belonging to th% 
^lass. “ Socrates, Plato, Aristotle and others have died; 
therefore all nfeil will die ” is an Induction Is4t valid ? 
It is valid if it qpnforms to^he principle of the Uniformity 
of Nature—if a constant connection can be shown to exist’^ 
between the attribute or attributes common to Socrates,* 
Plato, Aristotle and others, i.e. to men who have died, and' 
the a^'ribute of dying or death. What is the attribute 
in them which is so coJhected with death ? They all 
hav8 an organised body; ^and it must be shown by 
Inductive Methods thrft there is a constant connection 
between organisation and death—that wherever an in¬ 
dividual .has an oi^anised boBy, it has in it also the 
elements leading to the dissolution of the organisation 
(connection bf CoexistetiQ^) or that the phenomena 
constituting an organised body* will be invariably fol¬ 
lowed b^the*pheifomena of its dissolution (connection of 
Succession or Causation). The iiwluction “ All men will 
die ” or “ AJl men are mortal ” may be establislyed by 
the Metfiod of Simple Enumeration. It may be shown 
that all* individual men in* past ages died, that many 
men in the present age li%ve died, that there are no 
ca^esP of ipen. living beyond a cerlafh age, that, so far 
as oyr experience gbes, all men die ^after a ‘certain age 
.and that therefore^all men who are now livifig and 
who may be hereaften born wiU die, i e., all luen are 
mortal. The Method of Enumeration is^ the 

most popular met|}iod of induction as it is also the most 
ancient. ‘•Food nourishes,**^ Water quenches thirst,” 
■‘*Fire burns,” “Liquids expand by heat,” “Bodies fall 
^ the eaithr* “ Crows are black,” “ Swans afe white,” 
Plants hav 5 ,frowers,v “Animals have power of locomo- 
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tion,” ** Metals con<|uct* heat/’ etc., are inducti|>nK 
established by this method. MilFrecognises it but points 
^ut that «as(, it cannot es^l^ish the relation of cause 
ani^ effect, the method is no^ of^ych use for scientific 
Ip^nrpb^. For a valid scientific induction it is necessary 
to show that the subject and the predicate are causally 
connected—that the attribute connoted by the subject, qt 
the phenomenon signified by it, is invaluably and uncon¬ 
ditionally followed by the attribute connoted by the 
predicate, or the pheiLomenon signified by it. In the 
inductions given above such a connection has not been 
showq^to exist. In fact we are not sure that some of 
them are valid inductions.*' They^re no doubt ganerali- 
satiohs from our experience.But a larger experience 
may or may not confirm them.. As a matter of^'fact 
some of them are liot universally true. There are black 
swans; there are plants that have no flowers ; there are 
animals without the power of locomotion In the case 
of the others it is necessary to state definitely the con¬ 
ditions under which they are<true Mill,*therefore, dis- 
I trusts the Method of Simple Enumeration for scientific 
purposes and formulates certain methods whiclf’he calls 
fthe “ Methods of Experimental Inquiry ” and which are 
;knowf as Mill’s “ Methods of Induction.” 

The Induction “ All men are mortal ” may be estab¬ 
lished by showing that there is a causal re1ation*between 
the phenomena (ff hpman ^fe and those of death For 
this purpose it wofild be necessary to an%ly8§ both ^he 
groups of fihenomepa into their cohstituent elements. 
The phenomena of human life inck^de «those of animal 
life ; and the latter those of, an organised living body; 
and ^t may be shown ^e phenomena of organisation 
are invariably followed by those of th^ dissollution of the 
organism. An organism qpnsists of certain brgans per¬ 
forming the function of life It may l^ phown that the' 
orgahs ar^ so constituted and »the natur|i.l environment 
is such that affbr a certain period they injrariably cease* 
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to^work, and thus bring aboutf the^death of the organism f 
tjiat is, there is a cau^l connection between ithe pheno¬ 
mena constituting the life, of an organftim* and those 
constituting its^^alfi .If such a connection *ca 4 f be 
established, tha induction will be a valid one, according 
to Mill. The otljer popular indijptions given above will ^e 
•valid if a causal connection can be established between 
the subject ahd the predicate of the propositions, that 
is, between th^ phonomehar signified by them. Mill’s 
Experimental Methods of Inquii^ are methods for dis¬ 
covering an(f proving such connections among the pheno¬ 
mena of Nature*. 



CH^^PTER II. 

Perception and Observa'kon. 

ij 

§ 1. Ordinary observations arc inferences from 
direct perceptions u 

Inductive Logic is concerned with the truth of pheno¬ 
mena <^inown by inference,, as distinguished from what 
is kn^wn b^ intuition. The ultimate data of all 
inference are*^ facts known by ihtuition. There is gjeat 
difference among philosophers to what is exactly 
known by intuition. Wo have seen that, according to 
Mill, intuition gives us a knowledge only of our mental 
feelings and bodily sensations. A seii^ation is a mental 
state produced by an external object. A perception is 
the reference of the sensatioif tb*the external object and 
implies, according to him, an act of inferei^e Aooord' 
ing to others, a perception gives us a direot^ind im¬ 
mediate knowledge of'•'an external object. The word 
perception is sometimes used in a wider sease, in¬ 
cluding pur immediate knowledge of the internal subject. 
The latter is called Internal Perception as* distin¬ 
guished from the '{orraer w^llch is called Extemal,Per- 
ception. Perceptions are also distinguished as^ original 
and immectiate from those which are acquired ^tknd 
mediate. The former are intuitive '^hil^ the latter are* 
inferential. In our ordQna^ys perbeptfons and observa¬ 
tions, there is a comb^aCon of both the elejnents. 

** T^at -rfe are said to observe,” sayc Mill, usually 
a compound result of whi6h one**tenth may bo observa-. 
tion„ and ^he remaining nine-tenths in7SC'encev”-;-Bk IV; 
C9iap I, section ^2. By ‘obserfation’heoneans here ai^, 
immediate perception as distinguisfied^from^an acquired 
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<)i^ mediate perception in wMich there are elements 
iirference. “In almost every act of our.perceiving 
faculties, observation inference ale # intimately 

blended” “ I ^rni^foi;example,” says Mill, •tbUtI 
hear a man's .voiee. This would pass, in common 
•language, for Oy direct percept^n. All, however, whidh 
,is really perception, is that 1 hear a sound. That the 
sound is a vdicO, and that voice the voice of a^an, are 
not perceptioi^ but infei^nces. I affirm, again, that 1 
saw my brother at a certain hour this morning. If any 
proposition Concerning a matter of fact would commonly 
be said to be known by the direct testimony of the 
senseg, this surely would so. The truth, however, 
is far otherwise. 1 only /aw a certain coloured siArface ; 
or father I had the kii^ of visual sensations which are 
usually produced by a# coloured surface ; and from these 
as marks, known to be such by previous experience, I 
concluded that I .saw my Itrother. I might have had 
sensations precisely similar, when my brother was not 
there. I ml^ht have sc^i\ some other person*so nearly 
resembling him in appearance* as, at the distance, and 
with thi degree* of attention which I bestowed, to be 
mistaken for him. I might hav« been asleep, and have 
dreamed tliat 1 saw him ; or in a state of nervems dis¬ 
order, whiefi brought his image before me in a waking 
hallucination. Jn all tbege#modes, many have been led 
to believe that they saw fiprsons well known to them, 
who were de^d or far distant. If'hfiy of these supposi¬ 
tions hadfbeen tnie, the affirmation that I«aw my bro¬ 
ther would have been erroneous ;* but whatever was 
matter of direct .peroeption, ^mely, the visual sensa¬ 
tions, would have been resCl.* inference only would 
have boen *ill-grounded. I should have ascribed *those 
sensation# to a wrong cause^” 

* § 2. • Immediate Perceptions. 

0 Each seilBeJhas' its immediate or direct jlleroeptions. 
Sight, for instance, oives us a knowledge of the colours 
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■^of objects; Hearing cjf thb sounds produced by thoiGi; 
Active Touch, of tlie resistances Offered by them and of 
Eieir forms<an(i sizes; Smolling^of their odours; Tasting, 
of tbeif' flavours. The colour,,for^x^iUplo, of an orange 
is known by Sight, its form, size and solidity by Active 
Touch, its scent by Si^elling, its flavpur by Tasting. 
These are direct or Immediate perceptions of an orange* 
by the •several senses. There is mudli * difference of 
opinion among psychologists a^ to the ej^act knowledge 
supplied by each sensei All would, I think, agree that 
the original sensations of each sense constitute its direct 
perceptions of an object and that the qualities of the 
object are founded on th6se senije-perceptions. .They 
would? differ Cn their account oE.what is implied by each 
sense-perception. Is an object implied by every sehse- 
peroeption ? If so, what is its ilature ? Is it implied 
byyome sense-perceptions only<? If so, what are they ? 
Does the perception of cblour and «sound imply any 
perception of extension ? How is an object as a source 
of resistance and as occupyipgcspace knoWn ? Is it an 
inference or an intuition ? A thorough discussion of 
these questions belongs to Psychology und Met»y>hysics. 

§ 3. Mediate Percepf-.ions. 

A mediate perception of an object is an inference from 
an imiqediate perception of it. The inference of the 
taste of an orange from its appearance ifi a mediate per¬ 
ception. The inference of th^distance of an object from 
its direct visual peib^eptions is a mediate pprc|ptioi:^ ac¬ 
quired by ex'perience. So are also the*perceptions of Jifie 
form an(d size of an object at a dist^ceofrom the sensa¬ 
tions of'^sight or rather from the perc^tions of its visual 
figure and size. The y;n^diate perceptions of one sense 
become associated by experience with thef immediate 
perceptions of another sei^e; and the one efet may be 
inferred from the other. The infereik^ will be«true or> 
false according as they do or domot ooniom %o *the rules, 
of Logic. 
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^ 4. Internal Perception. • 

In Internal Perception there m no special organ of 
sense; but the mind dii^c^ly perceives fcs ieelings, its 
desires, its idof|^,^ i^| activities, etc. It is soflie^taies 
called IntrospeQjbion, i.o., looking within. It is also called 
Self-consciousnq^s, i.e., the coi^^ciousness of the self &6 
,distinguished from the not-self. Self-consciousness is 
direct and iiliiifediate knowledge of the phenmena of 
one’s own mi^d. The mental phenomena are so con¬ 
nected with one another that is possible to draw in¬ 
ferences as in the case of the phenomena of the exter¬ 
nal world. From the immediate consciousness of a par- 
ticul^ feeling may l^e infefted the desire that is likely 
to follow. From the imofediate consciousness of sfti idea 
ma^ be inferred the feeling that accompanies or is asso* 
ciated with it and thb volition that is likely to follow. 
From a knowledge of the connections of the phenomena 
in one’ii own mind, inferencdl^ may be drawn in regard 
to the phenomena of another person’s mind ; and these 
may be verilfed by his gestures and actions or*by direct 
reference to his consciousness. * 

As i]i»th^ case of External Perception, Philosophers 
differ in their account of Int^^nial Perception. The 
chief point of difference in the latter case is as regards 
the nature of the Self or the Mind. Does it merely 
consist <of the phetiomena.o« is there a unity or a perma¬ 
nent reality which is the g^^und of the phenomena and 
wjii^h is dir^tly known along witfrthem ? 

^5. itie word perception has a still wider import than 
has been noticed al^ve. It means also a direct knowledge 
of the relation betiwean two given things. For e*xample, 
the consciousness of the filfejplsi^ or unlikeness of two 
things, ^y,*in regard to their colour, is also on immediate 
perceptioil. Likewise, the^ equality or inequality of 
two Imes placed jfede by side is known by direct per- 
^c^tion, *i.e?, jptu^ively« The identity or difference of 
two things in rc^peet to any particnlar attribute is 
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•Itnown by immediate perception. The relation of op- 
ezistence or of suocessmn between Wo given phenomena 
i9 perceived dicrectly withoujb s^y reasoning. It is held 
by spmb philosophers that the knowle,d^ of the relation 
of to 0 from the knowledge of the relation of each to 
£ is also direct and immltdiate knowledge, i.e. an intui* * 
tion, as in the case of the first axiom: A^B\ C—B, 
This is true if the three things remain un¬ 
changed, but will not be true* in a worl4 of fiux. It is 
true of our ideas and (concepts which are . assumed to 
remain unaltered. In the case of phenomena, .d = C is 
an inference which must be verified by experience. 

§ 6. The word perceptiofi as use,d in the phrases^ Aes- 
thetic'Perception, Moral Perception, Spiritual Perception, 
etc., implies also direct and immediate knowledge of fe¬ 
cial kinds of facts afid phenomens^. The phenomena of 
beauty in the external and in the internal world are 
directly perceived by the nfind. So are also the facts and 
phenomena of our moral and spiritual nature. Inductive> 
Logic has to recognize the ^uth of all intmediate and 
direct perceptions and "lays down rules according to 
which true inferences may be drawn frdm them^ 

§ 7. The faculty of*n Immediate perception, like all 
other faculties, grows by exercise. The cjiild at first 
perceiv^es all colours as more or less alike. But^gradu- 
ally he distinguishes them and ishows kis fondness for 
the bright colours.* The colour-sense in an adult is more 
developed than in a*'5^ild. Persons who a];e pealing (n 
colours can easily d^tinguish the different shades qf a 
colour, Which, to an ordinary persom would appear to . 
be the same. All this knowledge ef tlbe different colours 
and qf their various sl)a!^ is due to the growth of the 
faculty of visual perception. It is imn^ediat^ and direct 
to the person in whom thecfaculty is develoffbd. It is 
not the result of inference but of intukion,. No amount ^ 
of reasoning could produce <^in a pers^fl {he* knowledge^, 
of the difference between red and bl^ue. This know- 
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le^ge is intuitive and is only at|ained by a direct anc^ 
immediate perception. The progress in ^tuitive know¬ 
ledge caused by the grbwUi of the faculty*is true^nOt 
only of extern^ per(|^ptfon, but also of the other binds 
of perception noticed above. The facts directly knoi^n 
by the fully developed facult/ of perception of every 
^ kind have to be recognised in Inductive Logic. 

§ 8. Percepfton gives us immediate knoWledge of 
what is present. Memor/ gives us immediate know¬ 
ledge of wh%t is past but has be^ perceived by us. The 
knowledge supplied by memory of past events and occur¬ 
rences is as direct as the knowledge given by pesception 
of what is happening iiow. It is true that memory some¬ 
times becomes vague am faint and is nof always reli- 
abfe. It may require tto he revived by circumstances ; 
but, when thus revised,* it recalls a past event with 
wonderful faithfulness. •The facts recalled by menfbry 
must also be recognised by Inductive Logic. 



CHAJ»TER III. 

Observation and Experim:§nt. 

§ 1. Observation is the ex€fension of immediate percep¬ 
tion by inference. Expdtiment is the extension of obser¬ 
vation by special arrangements of natural objects. By 
‘observation’ we investigate the properties and laws of 
objects and phenomena as *lh^y occur in nature.* By 
‘ experiment/’objects are isolated from their natural ccnn- 
binations in nature, and phenomma are artificially pro¬ 
duced for observatioii. Observation and experiment are 
necessary for obtaining the fads and phenomena of a 
science. The laws of the science are “based upon these 
facts andr phenomena. '’In Physics and Chemistry, for 
example, the general properties" of material bodies, the 
special properties of liquids, solids and gas^s, the laws 
of expansion of these bodies by heat, the laws orbhemi- 
cal combination, the properties of the chemical elements 
and th^lr various compounds, etc., have beenidete^piined 
,by observation and experiment. In some sciences as 
Botany, Zoology, and Mineralftgy,*observfftion is tHe chief 
method of obtainih^^-he fadtc, while in Chemistry ^nd 
Physics, experiment is absolutely necessaiy fer determiik 
ing even the most elementary laws of these two sciences. 
It is byfexperiment that oxygen is prepared from its 
compounds in nature andat^propeftie? are determined. 
It is experiment ths/zIBh properties of the compounds 
which oxygc^ forms with the other foments such as 
carbon, nitrogen, etc., have^been ascertained. ^The law 
of falling bpdies has been determined W an ^xpefiment 
in which two bodies such d pieci of: gold and a 
feather are allowed to fall through a*glaf ^ cylinder which 
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h$is been emptied of its air* In such an experiment iif 
is found that the twfl bodies fall to the|bottom of the 
cylinder at the same time^ The laws oi reflection and 
refraction of li^jj^t^ha^e been determined by expefin^^nts. 

The truth of tlie laws of a science depends upon the 
truth of the fac^s and phenomeila determined by observhi- 
tion and experiment. Observation and experiment must 
t heref ore Ji^eiirefully conducted and the resaits accu- 
rateiy^record^ for conih*iiRatidn''ahd future reference. 
For this purpose scientific apparatus as well as a com¬ 
plete system of terms are" becessary—thB”' former 'Tor 
producing and observing the pbetTOltiena a^d t^e latter 
for upcurately recording them in language. 

§ 2 Experiment ^a^*certain advantages ovei* obser¬ 


vation When a phenotrienon is produced by an experi¬ 
ment, we know all tie oTrcurastartCes under which Jt is 
prod uceeT We can vary^theiiras we "Tike and hotice*the 
ch.ange|,in the phejiomenon. We may thus determine a 
quantitative relation between the cause and the effect. 
But"we caif not produee^a phenomenon by an experi¬ 
ment unless we know its cause. It is by observation 
that \i« c^ firni out the probable cause of a given 
phenomenon. We observe masy instances of it as it 
occurs in Nature and draw from them some inference as 
regard^ its probable cause. We may then experiment 
upon this cause and try Ao produce the pheno iienon. 
The inference will be corr^Qjb if the phenomenon is pro- 
^udbd by it^ But as it often hapfl^s the cause inferred 
mg,y not*product the phenomenon. It may be only a 
part of the true cause and will not produce the pheno¬ 
menon by itself /)r it may consist of the cause and other 
circumstances which are in^l^^agt to the production of 
the pl^ncftnenon. For the elimination ^f these ir- 
relevantacircumfitonces experiment is necessaiy Take 
the phenomenon cu vapour in the atmospheric air. What 
is its causd ? * may ^observe many cases df the pres¬ 
ence of vapour jin *the air on diffefbnt days and in 
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wiifEerent seasons. Its qu£lntity inci'oasos in the raii^S, 
when the ajr Kecomos (/ery humidt It is much less in 
the 'winter.^ Jo is more present in the air of Lower 
Jlen^alrthan in that of the yp-aountry. From these 
instances it is difficult to determine the conditions under 
which it is produced ar^i the conditions under which 
its quantity in the air varies in differcnl seasons and in 
different^ countries. It may be inferred that it is pro¬ 
duced somehow from the w^.trr-sources of the country 
and that its quantity depends on the proximity to rivers 
and seas and on the prevalent winds, being •'greater, for 
example, during the monsoons. Its quantitative con- 
nection%itK the temperature of the air has been deter¬ 
mined' by experiment. It has ^Iso *'been determined by 
experiment that not only does water rise as vapour 
through heat as in the summel^ buiLthat all water-sources 
arev giving off vapour throughout the year, 

§ 3. In Inductive Logic it is usu^l to repre^nt ob¬ 
jects and their phenomei?^ by symbols such as the letters, 
of the aljJhabet. An object as. consisting cf a number 
of attributes, is represeifted by a combination of letters, 
each standing for an attribute. The eattribut^ of an 
object are founded upop the phenomena of sense, which 
it produces in us. The attributes of a piece of chalk, 
for exf4,mple, such as resistance (or solidity),’ figufb, size, 
colour; etc. are grounded op the corresponding, sense- 
perceptions.‘ All the phenopiena of objects are thus, on 
the one side, relate^-to the mind and, on the othep, to 
the object. Jhey imply a sensibility of the**fe'hner ancl 
a capacity of the latter to produce % sensation whioli is 
the content of the sense-perception, piece of chalk is 
thus an aggregate of th^ various phenomena on which 
its altributps are grdunaed. The attributes are the 
capacities br potentialities ^of the chalk to pr^uce cer¬ 
tain sense-phenomena in us. It isHhese phenomena 
which form the subject-m^ter^of sci|xfce’ Thepheno-^ 
mena are represented by the same letters that stand for 
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t|ie corresponding attributeft. All phenomena may btf 
traced to the attributes of an olljcot or |3f a subject or 
mind The actions of one object upon'another, or*of 
one mind upoi^ anc^het, or of an object and* a «mind 
upon each ot];ier*»aro plienomena implying attributes 
and may be represented by Atters. A simple pheno¬ 
menon is represented by a single letter and a complex 
or compound phenomenon by two or more* letJtrs. The 
terms “simplg” and “ cotnpound ” as applied to pheno¬ 
mena are relative. A piece of oiialk is sometimes taken 
iia one phdhomenon and represented by a single letter 
and sometimes as a compound one represented J»y seve¬ 
ral letters, standing for th<f several sense-phenomena of 
resistance, figure, size, c^our, etc. it produces in fls. 

^n Inductive Logic the antecedents of a phenomenon 
or both the antecedeiita and the consequents in a pheno¬ 
menon are represented by letters. In the latter c&m it 
is evident that t^e phenomenon is a very complex one, 
pConsisting of certain antecedent# and certain consequent 
phenomena*each of whic^J ma^ again be complex. In 
the former case the phenomenon may be simple or com¬ 
plex. ,Eveft when we speak of the antecedent and the 
consequent in the singular, the .phenomenon referred to 
may be complex. 



CHAPTER IV. 

Classification and Definition. 

§ 1. By immediate peroeptCoii, observation and ex¬ 
periment, we know individual things and phenomena; and 
the problem of classification is their grouping according 
to their resemblances and differences. They may be 
divided*into two broad classes according as they are 
known* by ejfternal or by intdi*naf perception. Those 
known by external perception occupy space and those 
known by internal perception‘occitr in time and do not 
oconpy space. All external things and phenomena thus 
form a very large class, having the /ittribute qf being 
in space as their common quality, while all internal or*, 
mental thllngs and phenomeni^ form another very large 
class distinguished fromHhe former by their not being 
in space. Both agree in being in time-o-thihgs«Qxisting 
in time, and phenomena, being changes in time. 

All external things and phenomena may next be 
divided into classes according to the sense by^which 
they are known. Thus there ^guld be as jnany classes as 
there are senses giving us knowledge of external objects. 
Touch, sight and hea^g are t^e most impoii}ant krK)w- 
ledge-giving senses and there would thus be three classes, 
namely (>1) Tangible,^(2) Visible and,(3) .^Audible, 
these cl&sses would not be exclusive ^f one another as 
one and the same individu^fi thing may bo an object of 
all thS thro^ senses. I'he classification woul<^ be one of 
attributes founded on conscious phenomena rather' than 
of individual things. The latter may be classified ac¬ 
cording to the degree of resjstaqpe offerM*by*thfim into« 
(1) Solid, (2) Liquid, (3) Gaseous, (6^ E^er^al. The first 
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tnree are known to Jiave the element df resistance in 

different degrees, but the lastJthe mellium of light, 
heat and electricity—appears to be withotit ij ov %o 
have so little of 4t«th4t the present scientific instruntents 
have not been able* to detect it| . 

All things offering resistance and occupying space 
may be next classified into those that have life and 
those that are Without it,^namely, (1) living (plants and 
animals) and *(2) non-liviffg (minerals, rocks, stones, 
chemical elements and compounds, etc.) Living things 
may be classified according as they have sensibility and 
power of locomotion or no^ into animals^nd* plants. 
Animals may be classified^ccording to their organii^tion, 
i.e.^the degree of life ddV^eloped in them. *So may also 
be plants. The classi^atien of plants is the subject of 
Systematic Botany aim that of animals of Zoology. 

The first broad classification of plants is into ^l) 
flowering, i.e. thase that have flowers, and (2) non- 
“Howering, i.g. those that are ^^thout any floivers, e.g. 
ferns, mosses, etc. The %rftt br£)ad classification of ani¬ 
mals is into(i) Vertebrata, i.e. those that have the back¬ 
bone,” ^hW (2) Inverfcebrata, i.e. those without it, e.g. in¬ 
sects, molluscs, etc. One of the Earliest classification of 
animafg is according to their place of living—(1) l^id, (2) 
water, or (3) both (amphibious). 

§ 2. *The objbct of ail*t]!ese classifications is to bring 
tog^her those things that fesembl^ one another and to 
separate Uieen fro^ those from which they differ. The 
greater the number of qualities in which the individuals 
of a class resemb]^*and the more important these quali¬ 
ties, the more sorentific is a, ossification. The impor¬ 
tance of a quality depends on ifs'jesrsistency and it# con¬ 
nection'wim ot^r qualities in a group of ^dividuals. 
The vertebral oolump is an iinportant attribute for the 
olassifi&tiop of |nimal8 because it is present all higher 
Unimals Including fisj^es^ aifll it is fur^er found that it 
is correlated with a number of organs such as the skull, 
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the spinal cordi^the heart, the brain, the organs of sen&e, 
etc. in an 'anijaal. LMewise the presence or absence of 
flbDv;er6 is a very important attribute of plants. All flower¬ 
ing plants have many other conimdn chrracters, while all 
flowerless plants are d^oid of them, but have other 
common characters. A scientific classification takes into 
consideration all the attributes of the things to be classi- < 
fled and groups them according to their indst important 
characters. A classification Is^id to be artificial if it is 
founded on one character for a particular ^girpose. If, 
however, the character is an important and persistent 
one, an .artifioial classification may pass into a scientific 
one The classification of ol^j^cts founded on the single 
quality of resistance and its varying degrees is a scienti¬ 
fic one. ^ ^ 

§ 3. Classification is a very important process in 
science. It gives rise to classesf each possessing certain 
common attributes. The Common attributes constitute 
the connotation of the clkss-name. New individuals may* 
be included in the class if they are found to^ possess the 
common attributes. The class metal arises f^om a classi¬ 
fication of elements into (1) metals and (2) ncfli*metals 
and is characterised by 'jertain qualities. If a new ele¬ 
ment i^ discovered and is found to possess some oj those 
qualitie|(, it is inferred that it possesses also the others, 
and the element is referred t6 ^e class metal. The in¬ 
ference may be verified afterV^r.rds by experiment. like¬ 
wise if a new plant is discovered and found to possess 
some of the'^charactprs of a particular class, it is ;re- 
ferred t^ the class under the belief founded on the Unifor¬ 
mity of Nature, that the nt|ier chhracJters, for example, 
the f^uit, will also bq,fo^](nd in due course.^ The new 
plant ma^^.be identified by its flow^; and the fruit 
characteristic of the class may be produced Ih proper 
season. ^ t • 

New attributes may be added«to the con^mon Attribute 
or attributes of a class with the increased knowledge of 
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tli^ things belonging to the llass. With^he progress of* 
Physics aind Chemistry there has |een an Ibddttion to our 
knowledge of the common |ittributes of the^class metttl. 
Similar cfainge taken*place in the connotatiofi of the 
class-names, plant,*!ammal, liviM body, etc. Our know¬ 
ledge of the things denoted bj^hem has increased with 
the progress of Biology, Botany and Zoology, and it has 
become necc:^]^ to re-model their classificationf on new 
principles. Of these thefmost important principle is 
that of Evi^ution of living things from a few original 
forms. The old classifications of plants and animals are 
being transformed into genealogical trees. ^ 

^ § 4. The precedii^ sectiBn shows the close connec¬ 

tion between Classification and Definition.* The Sefini- 
tiofi of a class-name consists of the attributes common 
to the individual things belonging to*the class. The defi¬ 
nition will increase in content with the advance in our 
knowledge of thcN common attributes. Definitions of 
the names will change as the classification is adapted to 
our increasing knowledge of the things classified. The 
definitions of metals, plants, animals, living bodies, etc., 
have eimnged B^ith our increased knowledge of the 
things. The more accurate anA advanced is our know¬ 
ledge of th^ things defined, the truer is the definition. 
In defming the term metals, the object at first is 1;o find 
out its correct meaning in popular usage, then its mean¬ 
ing in scientific usage. W§ ahall thus have a popular and 
^scSentiflpdefinition of the term.*** But the philosophic 
prpblem of definition of metals goes,deeper. • It attempts 
to find out the^moBt fundamental qualities which are in¬ 
herent in the knovn metals, which distinguish them from 
other substances, and from* their other qug.lities 

are derived! This may not be the case with^e present 
soientifio^definitAa of the term. A final aim complete 
definitton implies a final and complete knowledge of the 
individual sul^p^noes denoted by the term, it is there¬ 
fore an ideal at whfch Science aims ill its investigation 
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' of truth rathe^ than an acdomplished fact in regard ho 
any class of n^bural olfeots. 

§5. It iig evident that c|.assifieatioii presupposes (1) 
a s^st^m of names for describing itho jjiarts and actions 
of individual things; (21 a systeit of names signifying 
tlie qualities in which tne individual things resemble 
one another; (3) a system of names for the classes 
which aiise from the grouping of the individual things 
according to their resemblanceis and diffei;ences. 

The first and the secoad have been called terminology 
and the third Nomenclature. 

In de59ribv?g a plant, for example, names or words are 
required for its various partsund organs such as the roots, 
the trfink, the branches, the lea'Ws, the flowers, the fruits, 
etc., and for noting the various modifications of these 
parts and organs. T^ese names m list have definite mean¬ 
ings and be sufficient in number to describe accurately and 
fully the various parts of an individual plant so as to be 
able to distinguish it from another. The parts and organs 
of one plant resemble those Qf another; anil names are 
required to note these common qualities. These two 
systems of names constitute what is calKsd Terminology. 
When the plants obsenred and described are grouped 
into classes according to their resemblances jind differen¬ 
ces, naines are selected for these classes according tb their 
positioh in a scheme of classification.* These-names, 
especially those standing fc:^ the lowest classes called 
infimse species, constitute what is called Nqjrnpnclaturq. 
Botany, Zoology, Mineralogy, Chemistry have each ^ts 
systems^of Terminology and Nomenclature. 

§ 6. ^generalisation and Induction. ^ 

Generalisation is thp^pl^pdess by which what is known 
to be true of one or more individuals of a "ela^ is in¬ 
ferred to be true of the whole class. ft>r instance, it is 
observed that water and oil are solidified by cold* and it 
is inferred Hhat all liquids are solidified^ ^y*oold. The^* 
general propositiofi which is the relult of a generalisa- 
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ti(fc is called Induction. "Vifliether the induction “all* 
liquids arc solidified Ify cold ” is |ruo or ifot will depend 
on further observation. If it cannot be .verified hy 
observation, rec(|arso«ma^ fce had to experiment .The 
liquid bodies tliat**aA not seejp to solidify under the 
natural conditions of the cold weather may be solidified 
by cold produced artificially by properly devised experi¬ 
ments. TheF general proposition may be thu9 estab¬ 
lished by obsci;vation and*e«periment. ft may be true 
of all the known liquids. But«t may still be contra¬ 
dicted by some newly discovered liquid. In order that it 
may be established as a universal propositiQj^t^e of all 
liquids whatever, known or ifnknown, it is necessary to 
establish some connection*bctween liquiditjii and efild on 
the^one hand and solidity on the other, which will hold 
good under all condilfon^.* Until such a connection is 
established, the generalisation must be regarded as em¬ 
pirical ^nd may b^ falsified by a single instance to the 
contrary. 
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The Different Kinds of Induction. 

§ 1. Every valid inductiipK. is founded, according to 
Mill, on a constant reJation or connection among the 
phenomena of Nature. He distinguishes three kinds of 
Induction jvQjrresponding to the relations of (1) Coexis¬ 
tence, (2) Likeness or Resemblance, (3) Succession. 

( 1 )*'Inductions of Coexisten 69 . 

Some samples of gold have certain qualities ; tlwrc- 
fore, gold, wherevei>it may be foUifid, will have the same 
q«alities. This is an induction of coexistence. The qua¬ 
lities are connected withr one anot}\pr and coexist in 
every piece of gold. The connection among them is as¬ 
sumed to be a constant onq oei the ground of the Uni¬ 
formity of Nature and is -Verified by experience. There are 
similar inductions founded on the coexktenbe certain 
qualities in some samples of other chemical elements as 
also o£ichemical compounds and in some individuals of a 
class species of plants or animals. To^ the 6iass of 
Inductions of Coexistence belong all Ictaws of Nature 
which cannot be brought ^pder the Law of Causation. 
The law that whatever has inertia gravil^ates is an 
Induction ofiCoexistence. No causal conneefro'n has been 
shown 6o exist between inertia and ^avi^ating. 

§ 2. ** (ii) Inductions of Likenes% or .Resemblance. 

Every Induction of Go^istence is als^o an Induction of 
Likeness or Resemblan^. The induction “all gold 
luia certain qualities may bo statqd^^ in the {p*tm “ all 
samples of gold resemble one another in those quali¬ 
ties.*’ The induction “alj mc^rial R^dfiec^ givsbvitate 
is the same as^ **all material bodies ^resemble. one- 
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another in the attributes of inertia ancJ gravitating.** 
The induction “all men are ni|>rtal” expresses the 
fact that all men resemble .one another in* the. attit- 
butes» animalitje mortality. ResemblancS may 

vary in degree. • In some oaseEf it amounts to identity^ 
as in the samples of chemical elements and compounds. 
The different samples of oxygen, hydrogen, water, car¬ 
bonic acid, ^v^r, copper^ all in their chemicaffy pure 
state, have identical propefties. What is true of one 
pure sample^of a chemical element or compound is true 
of all pure samples of the same element or compound, 
because they resemble one another to suelr^Maiib extent 
that one sample cannot l^e distinguished from another. 
These inductions are foitnded on the unifdhnity of re¬ 
semblance or identity ^between the different samples of 
the same substance, tn other cases* the resemblance is 
partial. It exists in thd midst of difference. One mtCU 
resembles another *10 certain Qualities and differs from 
him in certain other qualities. What is therefoi;e true of 
some men cannot be infewed pf all men, unless what 
is inferred ig causally connected with, or follows from, 
the qu9,ltties in^which they resemble. For the quality 
inferred may be one which is coimected with those qua¬ 
lities ij^ which they differ from one another. It Aay be 
a special quality of a particular individual or of a parti¬ 
cular race and may not be possessed by another indivi- 
dua^^or another race. Induefions founded on resemblance 
must thenofore be^ carefully tested and brought under 
thfi Law of Causation. * 

§ 3. Infereifce ftom Analogy. t 

Inferences founded 5n the Resemblance of two indivi¬ 
duals to each other are distlngjjii^d as analogical.* The 
earth r^embles the planet Mara in certain qur^ities : it is 
thereforcf inferrea'by analog that as the earth is in¬ 
habited by plan^ and animals, Mars is likewise inhabited 
by them*. Sufbran ix^ettnoe^will be only probable unless 
a causal copneotion can be established netween the com^ 
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mon qualitieEi\)f the earth and Mars and the phenomena 
of plants ahd animals. [ Two brothers resemble each other 
in a number of qualities. What is true of one may be in¬ 
ferred'of the other, if the qu&liti ipfcrred is connected 
with the qualities in wh^eh they rese'mblo. The connec¬ 
tion may be one of causation between tha common quali¬ 
ties and the quality inferred; or the latter may follow 
from the former by way of deductions Otherwise the 
inference will be only probablfe. = 

Analogical inferencej#’ which cannot be brought under 
the Law of Causation depend on the Laws of Coexistence 
and BepeukW^nce. Two individuals, A and J5, resemble 
each other in a number of Attributes, p, q, r, c*?. A has 
an additional attribute t. Thatf is, the attributes r, 
t are found coexisting in If f is causally connected 
with the other attributes, t WilC*be present also in B. 
The inference will then be certain and amount to an 
induction, being true not only of E but also^of any 
other individual belongihg to the class of A and possess¬ 
ing the attributes p, g, r,/9, t. . there is no causal coiinec- 

tion between t and p, g, r, a, the inference will be prob¬ 
able, the degree of probability dependfhg on ther nature 
and number of the qualities in which B resembles A, If 
P* g» are fundamental qualities of A a]^d B, then t, 
which'^is found coexisting with them in Ay will most 
probably be found coexisting -with them in if. If p, g, 
r, 5, are only superficial qualities, then the probability of t 
being found coexisting with p, g, r,«in B beca':^ itocciurs 
with them iifA will be much less. We have examples of 
such inferences in Zoology and Botany. ** A fish resem¬ 
bles an amphibian (say a frog)4n the possession of a 
backbone, a spinal <]drdand brain, and a heart; the 
amphibian^ has organs of sense: the fish has therefore 
the organs of sense. The former has ^mbs; the latter 
has therefore limbs. The inferences hero,are anhlogioal 
and should be verified bycobservjktion^ \.Tlie inference 
“ the fish has oi%ans of sense ” similar to those of the 
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amphibian is found to bo true, while the inference it has ' 
limbs is not quite tifue, becaus^ itisteaa of* limbs like 
those of tho frog it has which correspqnd to t£em 
and perform the^unc#ion«of locomotion, but are ifot Jike 
them in form apd stricture, ^he fossilised remains of 
an extinct animal resemble a living animal in, say, the 
possession of a backbone, a skull and limbs; it may be 
inferred by annJlogy that the extinct animal reSbmbled 
the living animal in the possession of such other organs 
as a heart, a^nervous system and organs of sense, muscles 
and tissues as are possessed by the latter. Two plants 
resemble each other in the essential parts oL thAlf flowers 


as well as in their leayes, branches and general appear¬ 
ance; therefore they wiU* resemble also iit their'fruit. 
Thfe is an inference by analogy The fruit of one, as in 
the case of mango trec%, ftiay resenlble that of another 
in form and size ; but the quality of one may be quite 
different from that of the othor. A bird and a bat have 


flying organs and other superficial resemblance^. What* 
is true of One is not trup the other, because they 
differ in the more important ancl fundamental organs in 
virtue wliich^they belong to different classes of the 
backboned animals, tho bat beir^ a mammal. 


li 4. (iii) J nductions of Succession or Causation. 
Whenever a causal connection can bo establislfed be¬ 


tween two phenomena, the relation between them gives 
rise to a valid induction.* tAccordiiig to Mill the cause 
phey^pnenon is the sum of positive and negative 
cqpditions which* being realised, the phenomenon in¬ 
variably and mnoociditionally follows. Take the pheno¬ 
menon of lighting a match by rubbing it on the surface 
of the box. The cause of tlfe phenomenon of a lighted 
match is the friction of a chOTi&Ily prepared end of a 
little sCmk on tltoi chemically prepared surfkce of tho 
matoh*box. Here the phenomenon is a luminous flame, 
and its cat&e j|f#a positive condition, viz. tltb presence 
of certain circumstances and a negathre condition, viz. 



INDUCTIVE LOGIC. 


the absence, id certain ot'her circumstances. The posi¬ 
tive condition^ consistr of (1) a sm^ll stick duly prepared 
with neces^ry chemicals, (2) a chemically prepared sur- 
fadp the match-box, (3$ the ^skilfpl rubbing of the 
prepared end of the st^ck on tli^ prep 9 .red suiface, (4) 
*the usual atmospheric condition. The negative con¬ 
dition consists of (1) the absence of damp in the atmos- 
phere,<-m the stick-end and on the prepared surface. 
(2) the chemical preparation cf the end gf the stick and 
of the surface of the liox not having in the meantime 
disappeared or been badly affected, (3) the rubbing not 
being op^jjpjjb of the surface which has, by previous use 
or otherwise, lost its chemiccil properties. In other words, 
the dause of the flame is the h/^semblage of the positive 
conditions, all counteracting circumstances being absent. 

These positive and negative coivlitions being fulfilled, 
tke effect, namely, a luminous flame at one end of the 
stick, follows. The effect will not fpllow if any of the 
conditions which must he absent are present or if any of 
the positive conditions are al^pent. In the eSi^ample given 
above, the rubbing would be popularly regarded as the 
cause of the phenomenon of lighting thL msttch« i though 
the chemical preparat^ns of the stick and the surface 
are essential conditions of it. If the match is not lighted 
by the rubbing, the cause would popularly he con- 
sidefed to be the dampness*, of the air-i-the absence of 
which is one of the negativi> conditions. There is thus 
great difference between Mill’s definition the (term 
Cause and ito popular use. It has be^n pointed out that 
it is desirable to use the term Cause neither in Mifi’s 
sense nor in the popular sense, but^in a sense inter¬ 
mediate between the two, that is, to mean the sum of the 
minimum conditions Vhi^h being given, the effect in¬ 
variably fcHlows. In the sample o( (he ligh^g of a 
match, the minimum conditions would be the chemical 
preparations of the stick a^d the surfais^ phis ,the rab« 
bing. These thei^fore should bo uiftially regarded as the 
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catfce of the phenomenon, the^conditions iting severally 
regarded not as a cau£|3 of it bnt a| essential or indispen¬ 
sable to it. 

§ 5. Mill regards the of Causation a*3 th9 mt>st 
certain law of Natftre% Though he proves it by the 
method of Simpt^ Enumeration, he thinks that there are* 
no exceptions to it. All our experience, he says, con¬ 
firms it. If Iheje were any exceptions, our experience 
would discover it. Scientific men in dealing with a phe¬ 
nomenon proceed on the assuiaptions (1) that it has 
another phenomenon or group of phenomena for its 
antecedents, and (2) that the same antecedents will always 
produce the same effect. Ji¥hen they are unable to 
trace a phenomenon fo ite antecedeht, they tiy t(f find 
out •the phenomena with which it co-exists and also 
the phenomena which^jt ifesembles.* The phenomena 
coexisting with the one u^jder investigation will give ris^ 
to an induction or law of coexistence. In tlie example 
given above, the ^enomena cof‘xisting with the given 
phenomena af a lighted mi\,tch *are (1) the heaf of the 
flame, (2) the smoke which escaf»es from the flame, (3) 
the ris^ip temperature of the air in contact with the 
flame, (4) the smell of the gases produced, etc. All 
these phenomena coexist in the effect and form*parts 
of it. 4n a s5ientific inquiry, therefore, the object*is to 
find the phenomena connected with a given phenome¬ 
non under investigation. Th%connected phenomena may 
be thbse coexisting with the*given phenomenon and thus 
sii^gesting \1ie class of phenomena to which.it belongs, 
or ftose precedipg i^ In the former case a law ipf Co¬ 
existence and along with it a law of Resemblance Vill be 
discovered, and inibhe latter«casewa law of Succession 
which may be shown to be a law^of Cause and Etfect. 
It may lite^urther sl^own that ^he phenomena coexisting 
are Joint effects ol a common Cause; and a law of 
Cqpxistenoe mav^e thu% resolved into a law ol Succes¬ 
sion or Gausatidn. Thb light and heat ol the flame are 
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coexisting piitenomena iii the above example and ^are 
joint effeets' Of the common causi, namely, the rubbing 
(^he stick-end on tlU surface of xhe box. 

'The object of scientific‘'inycstagation is to discover 
and prove the laws of CoexistsLic^, Resemblance and 
' Succession and to resolve them into f^aws of Causation 
among phenomena. 

§ Inductions have been distinguished into (1) Per¬ 
fect and (2) Imperfect. 4 perfect induction is the in¬ 
ference of a general proposition after {ke examination 
of every individual belonging to a class. ‘ An imperfect 
induction i^the inference of a general proposition after 
the examination of some individuals of a class. In the 
former, whp.t is alfeady knowi}, toT be true of every indi¬ 
vidual belonging to a class is inferred of the whole oJass. 
In the latter wha4i is kno\bn tgi^be true of some indi¬ 
viduals of a class is inferred Qf the whole clas.s. Every 
known planet is observed to go round the sun^: the in¬ 
ference, from the particular observations of these known 
planets^, of the general proposition “ all the known planets 
go round the sun,” is ‘'a perfect induction, while the in¬ 
ference from the same observations of f'he ger^pr^l propo¬ 
sition " all planets go round the sun” is an imperfect 
induction. Tho former applies only to the planets that 
arc kiown to us, while the latter applies ^Iso te those 
that'may be discovered afterwards. AU metals con¬ 
duct heat and electricity” ^s an imperfect induction as 
it applies to the elements known now to be metalh and 
also to those that may hereafter be discovered to “be 
metalg, while the proposition " al^ thg metals condhet 
heat dnd electricity ” would be perfect induction if it* 
was inferred after the oxaminatiofi of all individual 
known metals and applidd to them only; but it would be 
an imperfect induction, it was ^erred from the ex* 
amination of some indiviaual metals and appned to all 
the known metals. According to Mil^^au induction p^- 
per is an inferance from *the knbwn tS* the unknown) 
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from the observed to the unobserved on the ground of 
the Uniformity of Natjire. In thacase of^a j^rfect in¬ 
duction there is no such tr^sition; there accord^ 
to him, no inference,atXhe so-called general propo¬ 
sition or induction i3 ilerely a summary of the indivi¬ 
dual observations. A perfect induction is not. according 
to him, a generalisation but merely a summary state¬ 
ment of the ^rticulars already known individually^. It 
is true that, in a perfect induction, there is no inference 
from some 4 * individuals of ft class as in the case of 
an imperfect induction, but in both there is reliance on 
the Uniformity of Nature. That all the liibo\>ifitoplanets 
will continue to move jround flie sun, ^hat all the kijown 
metals will retain all their properties and Continue to 
conduct heat and electricity,^re inferred on the ground of 
the Uniformity of Naturfe add the perfect inductions may 
therefore claim to be recognised as inductions. In an im» 
perfect induction, the principle l>f the Uniformity of Na¬ 
ture forms the ground of the trangrtion from some jio all as 
well As from l!he present tcf the futipre. Botli perfect and 
imperfect inductions therefore depend for their validity on 
the Uni^ofmfty ot Nature. The inference that the sun 
will in future daily rise in the east«.nd set in the west is an 
induction drajvn from the instances of its rising in tife east 
and setting in the west. That a particular tree \t’ill in 
future years beai> fruit of thft same quality as it has done 
in t|je past is an induction founded cfti the Uniformity 
ot Nature. ^It will bear fruit of the same quality if the 
conditions of the soil and the atmosphere (Continue the 
. same as before, 4)ut<if either of these conditions changes, 
the fruit of the tr^e nftby be of a much inferior quality. 
The induction is <^awn from the instances of its bo%ring 
fruit of the*same quality in pAt years. We thus have 
inductlcdni in reg(|i^ to an imlividnal thing asVell as a 
class. 
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The Methods of Induction. 

§ 1. The different methoBs by which inductions are 
established are ^ ,, 

(1) The Method of Simple Enumeration, 

(2) Th» Methods of Elimination by which the un- 

nec^sary circumstances efin be e<xc]uded and the neces¬ 
sary or relovant circumstance or circumstances dis¬ 
covered as cause of a given,, effect or as effect of a given 
cause. Mill’s metKods of experihtental inquiry are me¬ 
thods of elimination. ' 

Given a phenomenon' it is required to find other 
phenomena connected wjth it. The phenomena connec¬ 
ted with it may be (IJ thoce'Coexisting with it, { 2 ) the 
antecedents or tlie consequents of it. In the second case, 
the phenemenon is given as an effect ^nd lit is required 
to find its cause; or* it is given as a cause and it is re¬ 
quired to find its effect. In tlie first case, jt is required 
to ^fid the phenomena coexisting with the given pheno¬ 
menon, no (flstinction being' made between antecedents 
and consequents.* t 

§ 2. The Method of Simple Enumerationu^ 

The Method of Simple Enumeration is the most jin- 
cient well as the most popular method of induction.. 
The earliest knoAvledge of mankind jn regard to natural 
phenomena and human l$e .and society is founded on 
tbis method. Chilcfren^ acquire their knowledge of 
tUngs fibm a very earl^it period ofOtheir lifiis^by this 
method. They instinctively believe that what Uu hap| 
pened oftoe will happen again i^der^ioo same oiroutn- 
stanoes. The bffimt child dreads the fire. 
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The Method of Simple Enumeration consists in infer¬ 
ring a genera] proposition from ^tance^ of *a phenc^ 
menon, observed in Nature o| in hliman affai^, withdm 
any S 3 (^tematic ^tem|>t et ^ the analysis of the flheuo-^ 
mena and the dispovdry^f the true cause or the true effect 
by the elimination of the circumstances which are irrele¬ 
vant or unnecessary. It does not seek and consider 
the negative instances, that is, instances in whidh the 
phenomenon is .absent. It eimply states the instances 
in which the^phenomenon occursiand generalises on the 
basis of those instances. The validity of the induptiuu 
thus drawn depends on the number of thajn8ta.ftces ob¬ 
served and the possibiyty or probabili^ of there being 
contrary instances. If th^ induction, as ini the case of 
the proposition “ all animals are mortal,” is confirmed 
by all our experience, it is dbcepted aS true. If, on the 
contrary, it is contradicted by some contrary instances* 
as in tha case of th% propositioie all plants have fiow- 
ers,” it is modified and limited in*extent. 

§ 9. Symbolical Statement of the Method ot Simple 
Enumeration. 

(1) Ijet«tlib gf^ren phenomenon be represented by A 
and the phenomena or circumstances coexisting with it 
hyjB. Cj D, E &c. Observe the phenomenon > in a 
numbeir of instances in which it happens, and Idt the 
instances be represented aa follows without any distinc¬ 
tion of antecedents and congeniuents» 

A BODE 
‘ A F 0 H E 

• .1 K L M K 

• 

These instances .^irove that A and E are coniieq^ed: 
both may be*joinr effects of a cdmiffon cause or one may 
be caused^d the lothor effect. Other instants of A 
may btf observed ^and the connection of A with E con¬ 
fined by, thbm^ ^ • 

■ (2) Observe the phenomenon A in * number of in- 
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stances in which the antecedents ^are distinguished from 
t|^ consequents, the finrmer beingirepresented by capital 
letters andrthe latter t)y snT^all onps. 

Let the instances be as foUdws 

t • 

p q r 
pqs 
P 8 t 
^ c ’'etc. 

Here A is the antecedent given and p the consequent 
found connected with it ip the above instances: p is 
therefof^an'^euect of A. ^^In the reverse case, in which 
the phenomenon ^ven is a consequent, represented by 
py the above instances will indicate that .d is a cau^e of 
the effect p. ' t. 

The instances in both cases iffay be multiplied with¬ 
out any attempt’at elimination or exclusion of unneces¬ 
sary’’ or irrelevant consequents in orfe case, and of un¬ 
necessary or irrelevant fantecedents in th^ other ^case. 
Other instances may be observed and may be represent¬ 
ed as follows:— 


ABK 

pqn 

ACL 

p r n 

AEH 

p tv 

etc. 

0 • 

etc.; 


A standing asbefore for the given antecedent pteno- 
menon in one case and p for thegiveij consequent pheno¬ 
menon in tHe other case. 

§ 4.* Concrete Examples. 

(1) The given phenomenon is^thet presence of flowers 
in p^nts; it is requ^M^to And the ^pther^ phenomena 
^ith which it is connected. Taking\ome instances of 
higher plants, it is found %hat the pliq)nomenou pi flow¬ 
ers is connected with the phenomena of ;fche presence of 
leaves, bfanches^ roots in the sAme plaAll^ and the indtSb*' 
tion drawn from them is that all these phenomena co- 
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exist in all higher plants. Do they coexist in all plants ? 
fThe instances of loTV^er plants si^ph as foims ahd moss^, 
which are flowerless, Show that tli)se pfienofiiena dc^hot 
coexist in all pj‘>*nts.* 4^e* they connected caiffealj^ 
Are flowers cause ol» efoct ot foot^, branches and leaves ? 
lAre they all joipt effects of a common cause ? These 
questions come under the inl^sti^ation of a Botanist. 
The popular ^nJ^wer would be that all 'those parts of a 
plant are connected and* produced alike by the plant 
which is the result of the germination of a seed. At 
first only a little root and two leaves are produced from 
the seed under proper conditions of s q | L air, {iyht and 
heat, and this little plant grmvs and "radually produces 
all the parts including tl^ePtrunk. • • * 

(6) The given phenomenon is the backbone of an ani¬ 
mal : it is required to ^d fmt the other phenomena with 
which it is connected m ^ animal.' m. 

Taking some instances of arymals having a backbone, 
it is found that it is connected with a head, Jimbs, a* 
heaii, a natvous system ^d brgans of sense, etc., and 
the induction is drawn frodi these instances that these 
parts ^oq^ifft i»all animals possessing a backbone. On 
further observation it is found th^t all fishe.^, all amphi¬ 
bia (frogs, etc.), all reptilia (snakes etc.), all birds and all 
mamMalia including man have these parts coexisMng in 
every individual* Are they^ausallj^ connected ? Is the 
backbone the cause or effect of the ethers ? Are they 
join^ '^ffecte of a common cause ? These questions come 
tfnder the investigation of the comparative Anatomist 
affd Embryologa'st. • The popular answer would b^on the 
same lines as in the preceding example. 

(3) Given the yellow colour oi^a piece of gold a§ the 
phenomenon ujraer investigatiiti. The connected 
phenomena wffuld ,be the cl)pmical and physisal (other 
than colour)r qualities of gold pos8es.sed by each 
s^ple. Tttey^ coexist witji the yellow colour in every 
• molecule®of gold ’ Th*ey are,*a8 we say, inherent, in it 
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and cohere in the substance golct. Are they causally 
connected*? Can we say some lire cause and some 
o%K^rs are Effect ? they all jbints effects of a com- 
' tfausef These questi(/nss.beh>ng Jo the sciences of 
Physics and Chemistry. * ^ ^ 

(4) Take the phenomenon of a lighted Spirit lamp given 
as an antecedent and observe the instances of its heating 
and expanding water, oil, mercury, ptc^. in a flaSk. 
Here the antecedent phen<ynena are the lighted spirit 
lamp, a liquid (water, oil, mercury), and a flask. The 
consequent phenomena are the liquid expanded in the 
glass fl^jgk o^ the lighted spirit lamp. From these 
instances, it may be inferred that the expansion of 
the •liquid ^s the Sffeot of lsi\e given antecedent, the 
lighted spirit lamp. Taking the expansion of the liquid 
as the given phenomenon, ib mg,y be inferred that the 
Jighted spirit lamp is the cau^e of it. The induction 
is that heat expands liquids. Another phei^menon 
common to all the consequents, which could be easily 
observed by touch or a ^ermometer, ir the rise of 
temperature of the liquid. This is also an effect of the 
given cause, the lighted spirit lamp. «^he:iqdqction is 
that heat raises the temperature of liquids. What is the 
relation of the two effects, expansion and rise in tem¬ 
perature of the liquids, to each other? *Are they co¬ 
existent or one antecedent qnd the other consequent ? 
They take place aimultaneqfisly and appear to be joint 
effects of the same cause, heat. ^ 

§ 5. According to Mill the Laws of Thouflit, the Ai^- 
ioms af Geometry, the Principles of thp Uniformity'bf 
Nature and of Causation, etc., are generalisations from ex- * 
perignce by this methqjd. Tiiey are re^rded and accepted 
as universally true kecause there are\no exceptions to 
them, because they are cqnflrmed by aTf*Dur experience. 
(1) The axiom that things equal to (hesame\king are 
equal to ane another, is a generalisation f^gmthe innun^r- 
ablc instances in which find tlfat two thingd equafto. 
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the tiame thing are equal to each other. (2) The Law of 
Thought, that a thing cannot have tyo* contradictojy 
attributes—that A cannot at thd same tiirfe be' 
not-i^is a genefalisatioa fjom our experience tflatT& 
and not-.B are jievSr ^ound coexisting in one and the 
same subject, that the presence of in a thing means ' 
the disappearance of not-J?, and the presence of not-B 
the disappeaianqe of B, that the two ideas B and not-B 
cannot in anywcase exist l^gether. (3) The proposition 
that every phenomenon is preceded by another pheno¬ 
menon, is a generalisation b 3 ’^ this method. In all in¬ 
stances of phenomena in the external we£nd that 

a phenomenon has always {mother phenomenon for its 
antecedent. The inducUdn is confirmed by all our ex- 
pertenco of physical phenomena. It forms the basis of 
Mill’s Law of Causatipi^ vdiich he applies not only to all 
physical but also to mental phenomena. 



CHAPTER VIT. 

(2) Tug Methods op Elimination. 

§ 1. Mill’s Methods of ^Jl^perimenial * Inquiry are 
methods by which the cause of a giveh effect or the 
effect of a given cause is determined by the? elimination 
of the irrelevant or unnecessary circumstances. 

Let p*be a ^ven effect; jt is required to find its cause. 
Observe or produce by ei:periment an instance in 
which p occurs. Analyse the antecedent circumstances 
of the instance and Represent i)hem by ^4, R, C. In this 
case the cause of p may be th^ ‘aggregate of the three 
circumstances A B G or a, combination of any two of 
, them, ^ J5, or ^ (7, or B ‘(7, or any single circumstance 
A, or B; or C. The effact p naay be of s^ch a nature 
that it requires the inteiactidn of all the three circum¬ 
stances to produce it. On this supposition th^ cause of 
p will be the sum of the circumstances A B C'. Or the 
effect^ may require thfe interaction of only two circum¬ 
stance and these may be either .4 J5, or j1 C, o^ B C. 
Or 'the effect p may be produced by one circumstance 
only, and this may be A, B\ or C, ' 

§ 2. In Nature we have instances of phenonlena 
which are produced in the several v^ays nOced above. 
For example, the sensation of light is produced by (O'a 
luminous object, (2) the organ^of siglit, and (3) the 
faculty of seeing. These titl^ee are necessary to produce 
any ^nsatlon of lig^'t. .They must l|mrefqre be ti^en 
together and regarded as the cause or imUspensa^le con¬ 
ditions of the effect—a sensation of 
The growth of a plant by the germm^ion of a seed is 
brought about Ijy the int^ractioif of a^hits such as^he. 
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soil, the moisture, the Jieat and light of the sun, the air of 
the atmosphere, the ^vitality of the sQpdf itself—all of 
which should be taken together aril regarde^as capflbtlir 
indispi^sable conditj^ns of th^ phenomenon. In chemical 
actions, the elements ptoducing a compound must jointly 
be regarded as "the cause of the compound produced. 
The effects in these cases are quite unlike the effects of 
the individual circumstances or agents which jointly by 
their interaction produce \;liem. There arc, again, in¬ 
stances of phenomena in which the effect is the sum of 
the effects of tlie several antecedents which jointly pro¬ 
duce it. In these cases each of the sewml antecedents 
produces the same kind of ©fif^ct. The simplest example 
of such cases is the action of two forces oft a body in 
the "same direction, producing an effect which is the sum 
of the effects of the two forces. Two forces acting on a 
body in opposite directions will produce an effect wliich' 
is the difference of d;he effects tof the two forces. Two 
forces acting on a body at an f|ngle will move Uie body 
in a direction which can be deteimiined by the parallelo¬ 
gram of forces, the sides representing the two forces 
and the dia^ofSil representing the resultant motion as 
the effect. A liquid may be heated by three different 
lamps of spipt, kerosine and mustard oil; the •effect 
will bff the sum of the effects produced by them, a# each 
antecedent produces the sam^ sort of effect, namely, the 
expq|ision and rise in temperature of the liquid. A 
room may ^ lighted by ten candles, the effect produced 
hj^ each candle being a certain degree of luminosity; 
.the total effect is tlm sum of the effects produced liy all. 
In these oases, some of the antecedents may be removed 
without changing j|ie nature df the«effect. • 

Indetermihinm^e causes of phen(ftuena, it must, there¬ 
fore, be# jemembe^ that thet cause of a pheflomenon 
may coftmst eithei^of antecedents which jointly produce 
anJiffeot ^hiohl(f(quit€|differe|it from the effect^of each 
of them, or of antecedents which product an effect which 
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is of the same nature as the effect of each of them. 
Mill calls tne former Chemical or Heteropathic Intermix- 
tui'e^of effec^ and the fatter Mechahical or Homogeneous 
Intermixture of Effects. Ir;^ the Mechanical, the effect is 
the sum of the effects of the se^r^l antecedents; and 
the cause is equivalent to the effect. To this fact is due 
the idea that the cause and its effect are identical or 
equal. This is true in the causation of t^e p4ienomena of 
Physics where all the cauj^s produce • some sort of 
motion. This is hardly true in Chemistry, and much 
less in Biology and not at all in Psychology. In Chemis¬ 
try the «weigh^ .of the constituent substances taken to¬ 
gether is found, by experiment, to J)e equal to the weight 
of the compound produced ; ^and this is the only pro¬ 
perty in which they agree: ip other respects the proper¬ 
ties of the compound are quite different from those of 
^the constituent substances. Bor example, the proper¬ 
ties of water are quite different from, those of hydrogen 
or oxyg^. In Biology, the form and the qualities of the 
plant produced by the j^rmination of the seed are quite 
different from those of the antecedent agents. So are 
also t^ forms and qualities of the leafr‘th% /lower, the 
fruit, etc., which the plrnt gradually produces, from those 
of the ingredients of the soil and atmosphere, under the 
influekee of the sun. In Psychology, the sensatfon of 
light is quite unlike the antecedents. .So are also other 
sensations unlike 'their antecedents. The mental p^no- 
mena are quite different from their physical ^tecedents. 
As biological phenomena are to a grealf extent determined 
by vitality and nature of the ceed^ so are also tfiie 
phenomena of the mind determined mainly by the na- 
ture«;and faculties of the mind itself, ^ome philosophers 
maintain that they Qkre entirely due n^hd mind itself 
and that the relationships between 'the meot^ct pheno¬ 
mena and the corresponding physicml anteo^ents is 
merely one of concomitanc^, whilq othei^liolid that th^re 
is interaction Hbtween them—that in sensation, for 
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example, a psychical p^ienomenon is produced ip the mind 
by some physical antecedents and t^t* in yoluntaiy 
action, on the other’hand, a pl|fsical pheipomencm^js 
ftrodiiced by 8om<) mental an^c^ents. In any case the 
mind itself must; rtgarded as an essential condition 
of every mental phenomenon. , 

§ 3. Given an effect py it may be produced by several 
distinct caust^s- ,Heat, for example, may be produced by 
mechanical action such as fiibbing or by chemical action 
such as the union of hydrogen with chlorine. Motion 
may be proSuced by steam or by electricity. Death 
may be caused by various diseases. It^ay be*broaght 
about by the failure ^of the»h&,rt, by the decay o^the 
lungs or by the stoppage *of the function of some vital 
part of the brain. Sensations may be produced by exter¬ 
nal objects or by subjectivd causes, that is, by changes in 
the brain or in the organs^of sense of the organism itself. 
Germination of a sCipd may be brought about by artifi¬ 
cial means as well as by natural causes. There jitre thus 
many instances of phennn^na ,where an effect of the 
same kind is produced by causes which are distinct and 


separable frehn^e another. In one instance the effect 
is produced by one cause and ii^ another instance the 


same effect is produced by another cause quite distinct 
from 4#ie first.^ There is thus in Nature the faeff of a 


plurality of distinct cause3»oi»an effect of the same kind. 
This fact must be recognise<J *nd allowed for in applying 
the ftethod^ of Elimination for the discovery and proof 
oi the cause of a giVen effect. * 

It has been pointed out that these cases of a pliSrality 
of causes of a given effect arise from our overlooking 
the collateral circuAistanoes of the •given effect. Ib all 
the consequent ^j^umstances are titken into considera¬ 
tion, it prould be* found that Vke same consequents are 
always V^odneed hy the same antecedents, that the 
effect Vionlytone of^the many circumstances 
which together form the complex effect of the many 
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anteceden^t circumstances which^ together constitute 
the complex cause. Death by heart failure has, for ex¬ 
ample, collc(\;eraf circipnstances wliicli are different from 
t&)se^ of death by the decaff of lungs <y by some «ther 
cause. The phenomenon of d^ath common to the 
several instances of dying; but the other circumstances 
connected with it are different in’each case. The pheno¬ 
menon of the production of heat is- likejyis^, common to 
the different instances in ^xiiich heat produced by 
mechanical or by chemical action, but the other circum¬ 
stances connected with it are different in each case. 
So the fact o^j?^ plurality of causes of the same effect 
is 4ue to our overlooking all t^e circumstances of a 
complex cokisequerit, except ‘ that one which is given 
as an effect and which is present not only in the instance 
under consideratiofl but in hfany pther instances, 
r § 4. The Canons of Mill’s cMethods of Experimental 
Inquiry. ^ , o 

Mill’^, experimental methods of inquiry proceed on the 
assumption of the truj'h ot. the two funda^nentaLprin- 
ciples of Causation and Uniformity of Nature. They 
are conducted according to certain lat?^ oi cul^s which 
he calls the Canons o^the Methods, In Appendix D of 
my Text-book of Deductive Logic, I have shown that the 
canoj^is follow from the two laws of Causation anct- Uni¬ 
formity of Nature. « • s 

The law of Causation kqplies the two propositions— 
(1) every phenomenon has a cause and (2) l^e cause of 
a phenomenon is the Invariable or, &s Mill says, the un¬ 
conditionally invariable anteceden^of the phenomenon. 
The law of Uniformity of Nature means that (3) the 
sanie cause or antepederfe will, und^r the same circum¬ 
stances, produce the same effect or consequent. From 
the secend proposition of ^he first law follows (4)^ ‘‘what¬ 
ever aiitec^ent can be left out, with^mt prejumhe to the)?' 
effect, or whatever antecedent fan bl^rdsent, witbput 
the effect being^resent, can be no pa;rt of the oa\i8e **; (6) 
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‘‘when an antecedoAt can not be left opt, ^fithout the 
consequent disappearing, such dJi aittece^ent mq^l^oe 
the ^auseorpart of the caus^”; (6) “ an antecedent aqid a 
conse(Iuent rising and falling together in numerical con¬ 
comitance are ^ be hold as cause and effect”; (7) “ if 
two or more instances of a phenomenon under investi¬ 
gation have only one circumstance in common, that cir¬ 
cumstance is th^ cause (os ^ffect) of the phenomenon ”; 
and (8) “if an instance where a phenomenon occurs and 
an instance^where it does not occur have every circum¬ 
stance in common except one, that one occurring only 
in the first, the circumstance present in the first and 
absent in the second, Is tbe cause or*a part pf the Sause 
of ^he given phenomenon.” 

The proposition marked<(7) is the eanon of the Method 
of Agreement. The prpposition marked (8) is the 
canon ^f the Method of Difference. The proposition 
marked (6) is the canon of the Method of Concomitant 
Variations^ The joint Method \)f Agreement aifd Differ¬ 
ence is really a method of ’ agreement both in presence 
and ajjsenoe. «^he canon consists of .the two proposi¬ 
tions marked (7) and (6). The Method of Residues h 
an experimental method which*is aided by the Method 
of Dpductiom ' The propositions marked (4) and ^5) arc 
the rules respectively fof (i^e elimination of iiTelevanI 
and unnecessary circumstances and lor the detectioi 
an(fproof^of the cause of a given effect. 



CHAPTER Vlll. 


The Method-of Agreement and the Joint 

Method. 


1. Method of Agreement. 

§ 1. The canon of the Method is:—If two or more 
instances of a*^Iienomanon under investigation have 
onl^ one circumstance in cbnynon, that circumstance is 
the cause (or effect) of the phenomenon. 

Mill proceeds on the assumption that the phenomenon 
under investigation, if it is an ’effect, has only one dis- 
'^tinct cause and that it is not thd result of an intermixture 
^of effects of several antecedents. He further assumes 
that the< antecedents and the consequents of an instance 
of the phenomenon under investigation may*be analysed 
into circumstances which are simple an^separable from 
one another. ^ 


Let^ the phenomenofi under investigation be an effect 
represented by p and two instances of it represented 
as folfcws:— * 


( 1 ) 

( 2 ) 


A UC 
ADE 


pq r 
pat 


ti 




where A S' G are the simple anteoedentB and p qr tlie 
simplefconsequents of one instance; *and»^ D E the sim-. 
pie antecedents and p s t the siihple consequents of the 
other. The given pbonomlnon p as aVx effect is present 
among the consequeflts of Iboth the instance!, ‘q r being 
the collateral circumstance in one ahd st in t^ other. 

From (1), D E cannot be any part^f the cause of p, 
according to proposition (4j mark& in ^apter VII, lec¬ 
tion 4, that is, xhe rule, Whatever antecqdefit can be’ 
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left out, without prejudice to tnp enect, can ^e no part 
of the cause.” ^ ^ * 

From (2), B C cannot he an;f part of the cau»^ p, 
according to thtPsapae ruley * 

From (1) and (2), rfmay therefore be inferred that the 
one simple antecedent circumstance, which is com¬ 
mon to both the instances, is the cause of p, according to 
the canon df this Method^ 

This inference is true (t) if p has only one distinct 
cause and if it is not the result of an intermixture of 
the effects of several antecedents. 

§ 2. Plurality of Causes ai^ Intertlifetture of Effects. 

(1) If p has a plurality^ of distinct causes, there laay be 
two other instances of ft represented as follows:— 

{\) F G H •* p I m 9 
(2) F I K • ^ p n o 

From%those two instances it ^ay be inferred that F is a 
cause of p, • 

There i»ay be other in^tanttes where p is produced by 
other distinct causes. * * 

(2) ^f is^^he result of an intermixture of the effects 
of several antecedents, then a combination of any two 
antecedents A B, ov A C or B V, or the aggregate of all 
the^hree arJtecedents ABC may be the cause pf p in 
the first instaneje of the dr^ example. In the second in¬ 
stance of the same example, A D, or A E, or D E, or 
A^D E, ^y one of these* combinations of antecedents, 

^ may be me cause of p. In such a case the Method of 
Agreement is pot 9 .pplicable. The cause of th^ pheno¬ 
menon cannot be found by this method. There will then 
be no one circumstance common ^o the antecedent^ of all 
the instances of the phenomenqp. Suppose p is the 
result of the intermixture yf the effects of A B, then 
there ^Aay be t^ instances of it as follows:— 

{{)"MC Q pqr 

{2) ABE H pat 
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1 _ 

From (l)^an4 (2), it njiay be infeficred that AB is the 
c^se of ^ has a plurality of instinct combinations 

of dhUcedent-s as causes, the^ there may be instanc^ of 
it ^ follows:— 

{1)WhK plm 

{2) FO I L pno 

From (1) and (2), it majj. fee inferred \hB,t~FG is the 
cause of p. 

Thus p may have a plurality of causes also in the 
case of its being, <ij}e result of an intermixture of effects. 

Mi|fl points out that ^whan tliQ^ phenomenon under 
investigations is the result of a homogeneous or mechani¬ 
cal interinixture of effects of several antecedents, ifne 
investigation of its Cause or cdusgs should be conducted 
paccording to the Deductive Method. 

It may be pointed out that when the jahenomenoii’under 
Investiga^on is the result of an heterogeneous or chemi¬ 
cal intermixture of effeQts o$ several antecedents;' its 
cause may be investigated by the Method of Agreement. 
The one common circumstance among tfte 5«teocdents 
of the phenomenon will then be not simple but com¬ 
pound \)r complex, consisting of several antecedents, as 
for exauiple, in the case of the sensation of &ght, ot the 
germination of a seed, or the production of water from 
the union of hydrcfgen and dxygen. ^ 

When p has several distinct causes, for e^cmple. A, 
F, etc., it may be found on careful scrutiny ot' A,F etCv. 
that ea^h of them is complex, consistmg of two or more 
simpler circumstances; and that ^mong these there is 
some ecircumstance which common to.them aU. This 
will be then a case of<’inteztnixture of effect#, as p will 
be produced by the circumlStanoe coiAmon to .A, i|', etc., 
plus the circumstance or ciroumstanc^ in whiSa they 
differ. Ife may be that th^ comnfion (^umstance %^a 
merel 3 r nominal antecedent and cannot be r^gclrded as 
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the cause of though such an Inference woi|Jd be justi¬ 
fied by the Method of Agreement. Whether such <in 
antecedent is the cause or no||may be ^erifiedjby the 
Method of Difference. 

§ 3. Examples: % 

1. Cold ap]:fiied to water in an iron vessel freezes ft. 

Cold applied to cocoanut oil in a glass bottle freezes it. 
Therefore «oldt is the cause of freezing. The pheno¬ 
menon under«investigatidr»is that of freezing. Cold is 
the one common circumstance present in the ante¬ 
cedents of the two instances of the phenomenon and is 
therefore its cause. « • 

2. Heat applied tcv the frt>zln w^ter in the iron *ressel 

melts the water. Heat*applied to the frdzen cocoanut 
ofl in a glass bottle melts the oil. Therefore heat is the 
cause of melting. , * * 

3. Attention paid to a perception leads to its retentioir 
in memory. Attention paid to an idea leads to its reten¬ 
tion in memory. The pheno|jpenon under investigation 
is t^at of'^i'etention in memory of a mental state. Atten¬ 
tion is the common circumstance in the antecedents of 
the two a^tlHVlces of the phenomenon. Therefore atten¬ 
tion is the cause of the phenomanon of retention. 

4. Prove the following propositions by the Method of 
4g?R;eraent• 

(i) Heat is the cause* of the expansion of material 

• bodies. • 

•’ (ii) A Ominous obiect is a condition of the sensation 
©flight. * 

(iii} An organ of selise is a condition of a sens^ion. 

(iv) Contiguity is ?i cause of the association of mental 

phenomena. • • 

(v) Besdmblance is a cau^ft of the assimilation of men- 

1 ^ tal phenomena. * * 

The fi^oi}i^Met|iod of Agreement and Difference or 
the Me^od of Agreement bdth in Pre^nce and Absence. 
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§ 4. Thg Canon of thj) Method is :—“ If two or move 
ii^tances of a,phenomenon under investigation have 
only pne ciroimsl^noe^ fn oommon; while two or more 
ins^p-nfies in t/hioh the plienormenon doej not occur hfeve 
nothing in common except Ihc al^ehce of that citcum- 
‘ a^ance, the circumstance in which the two sets of instan¬ 
ces differ is the cause (or effect) of the phenomenon, 
provided both the sets of instances belong tp the same 
department of inquiry.” ^ \ 

Let p, an effect, be the phenomenon under investiga¬ 
tion and the instances in which it occurs be fepresented 
as follows:— 


T. Positive instances- 

*• 

A BC 

pqr 

ADE 

pst_ 

AFG 

p U V 


Let the instances in which p does not occur be jopre- 
aented as follows:— 

IT. Negative instances-*- 


C H F r IV X 

B D K 9 y ^ 

EGM ,thn 


From the first set of instances it may inferre(J^by 
the Memod of Agreement tl^pt^“A is the cause of p,” 
under conditions which haiip been discussed under that 
Method. This inference is con'firmod by the second *^Qt 
of instances,in which both A and p are absent, and’ 
which ^erefore show according to ru|e 4 given in Chap-* 
ter VII, Section 4, that the antecedents .Sf G, />, F, G 
which^are present in one or Oither of the three positive in¬ 
stances as well as of tlj^ three negative instances, without 
the effect p being present in phe latter, cannot be the cause 
of p. The inference drawn from the fir^ set is coit^rmed 
by the seqpnd set, by excluding all tj^e anWo^^dents exc^t 
A in fhe positive instances from the category| of tfie 
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cause ot‘ p. Tliere is thus agmimont of A wi|fh p in both 
presence as in the positive instances ai^d in absence ^s 
in Ijie negative instances. The legatitrc instances s^iQuld 
be aelected from the departmenf*of inquiryf to wmclj p 
belongs; and if thiSy^could be made exhaustive in that 
department, tljo inference would be of great value. 
the symbolical example given above the common letters 
show that the two sets of instances' are taken from the 
same deparCmedt. But it ^ould still be true only under 
the conditions discussed under the Method of Agree¬ 
ment. • 

§ 5. Examples: ^ ^ 

Prove the following ])ro|)ositions by the Joint 
Method:— * ^ • • • * 

Jll) Cold is the cause of the freezing of water. 

(2) Heat is the cause of the melting o^ice. 

(3) A luminous obfe^t is an indispensable condition 
« of a sensation of light. ^ 

(4) The faculty* of hearing is an indispensable condi-* 

, t-ipn of a sensatiop of Sound. * 

(6) Attention is the cause of the retention of a inen- 
tg^S^te. 

(6) contiguity is a cause of the association of mental 
phenomena. • 

Resemiblance is a cause of the assimila^on of 
mental phenomenii. 
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TIT. The Method op Difference. 

« f 

§ 1. The Canon of the Mithod is :—“ If an instance 
where a phenomenon occurs and an instaifoe where it 
does not occur have every circumstance in common 
except one, thifct'one ocpuping only in the first, the 
circilmstanc^ present in the nrsjt and absent in the second 
is the cause, or a part of the caiise, of the given pheno¬ 
menon.”- , ‘c 

Let the given phenomenon be p and the two instances 
be represented as follov^s :— 

* i_ 

(\) A B C . p q r. 

(2) B C «- . . q r. 

Here the two instances, in the first of p (Occurs 

and in the second it dops not occur, have every circum- 
stance^in common, except A : the circumstance A, occur¬ 
ring oply in the first and absent in the secoiid, is, there¬ 
fore, the cause or a part of t<he.cause of 
Taking the example of lighting a match, p would be 
the flame, ^ ^ its collateral effects, A the rubbin^v and C 
the other antecedent circumstances, 'the stick and the* 
surface^ The two instances wouldc.be ,(1) the antece¬ 
dents and consequents after rubbing when the effect, the 
flamq, is produced, qnd (2)"the antecedents and conse¬ 
quents before rubbing- Thgy agree in every circumstance 
except one, namely, the <flrcum8tp.nee of rubbing; this 
circumstance is therefore the cau 8 e| 0 f t|m flame, ^his is 
a popular statement of the circumitan^ • And the v&b- 
bing ie regarded As the cau§e of the effect. In a scienti- 
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fie statement it would be necissary to fol/bw the se- 
quence of the phenomena mord closely.* The rubbii% 
produces a little heaffc which brills about a^union>5f*the 
chemical substajicq^ of thq stimt and the surface, pro¬ 
ducing some gaseous* products and more heat. Tl^ 
heat raises the* temperature of the gases, causing tlfe 
kindling of the stick and the flame. . Between the rub¬ 
bing and the flame there are several phenomena connected 
as cause and c^ect. The ndme is a remote effect of the 
rubbing, ^e immediate effect of the rubbing is the 
production of the little heat which again acts as an ante¬ 
cedent and produces along with othsr ^antecedents cer¬ 
tain effects which briMg ajpoflt *the l^indling of the stick. 
Scientifically, therefore* the inference wlfich can be 
drawn from the two instances is that the rubbing is the 
cause of the little heat iwhich is necessary to bring about 
the union of the chemicail substa^es and is only a remote 
condition of the dame. This concrete example shows 
that the two instances should .be, strictly speaking, in 
imnfediatd* succession—thsPt there should be no lapse of 
time and no other links between tliem, and that they 
shoulc> be®4ft6!rtical in all respects ^except in the ante¬ 
cedent circumstance which produces the effect; and that 
this effect is the immediate change brought aboutTby the 
anl^edent slid not the remote consequent whidh may 
be produced by *the effect abting as an antecedent along 
wiUi other antecedents as « *cause. !rhe flame is such 
.a*iremo1^oonsequ^nt and is produced by the conjoint 
action of several antecedents. Each of these* antecedents 
may be proved by the Method of Difference to b# a part 
of ^ cause. * 

In the case of a sensation of light, the physical con¬ 
ditions are fl) a luminous object anA (2) the eyes with the 
nerves^ and brain, anp the mental conditions aVe (3) the 
facmlt^of vision,'^and^) attention; and it can be proved 
by^Hie Metbo'd of Difference^ that each of thd^e condi¬ 
tions is a part of the cause of the pnenomenon\>f the 
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sensation ot li^ht. Whe) i aU these conditions are fulfilled 
a sensation ligh^* is pf'oduced ; and when any one of 
theHeVonditipns is wantfing the sensation is not prodi^ed. 

in the case of the g6rmii?ation ci;^ seed, it ipay be 
4 ?roved by the Method of Difference that the conditions of 
tne soil, the moisture, the heat and light of the sun, and 
the atmospheric air are parts of the cause of the phenome¬ 
non. Each of these may be al^ternately supplied ter, and 
removed from, the seed arfd the effect Observed. The 
difficulty lies in making the experiments, securing all the 
conditions required. 

In the examples'given ^bove, the effect p is the result 
either of a single antecedeht p,3 ia the case of the heat 
produced by the rubbing or of an heterogeneous inter¬ 
mixture of the effects of several antecedents. In the 
former case the single antecedent is the cause, and in 
the latter each of the. several antecedents is a part of 
,the cause of the phenomenon. In the symbolical state¬ 
ment of the latter, A would be a complex group of ante¬ 
cedents, and p an effect which is produced by the con¬ 
joint action of the several antecedents. The positive 
instance in which the effect is present wbtllh bev repre¬ 
sented as follows:— 

« 

^ ABC D E .. p qr % «j 

where three diff^ent antecedents conjointly produce 
the effect p^ D E being the mother antecedents and g r 
being the other consequents. A negative klatance ^in»^ 
which p is absent would be as follows :— 

l _ * K. 

BC D E .. , . ^ qr 


provbig that A is a*^part|.of the cause of p, or as fol¬ 
lows :— 5 ' ^ 


AC DE 


€ 


provi^‘that J5 is a part^ of the^ cause 6f*p, or 
lows t — 
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AB D E .. q r 

proving that (7 is a jjart of the ckuse of p. • 

Triese three negative instanc^ with the# one positive 
instance would fispectivel^ prove that each of the three 
antecedents A^Bj C iS a part of the cause of p, while^o 
single negative instance D E ... q with the pg^itive 
instance A B C D E... .p q r would prove that the 
three antecedeifts B, Q are jointly t)ie cause of p. 

§ 2. If p is the result o^ a homogeneous intermixture 
of the effeoi^ of several antecedents, then its cause cannot 
be found by the Method of Difference. Let p be the 
sum of the effects of A anj. ^ tfie Collateral conse¬ 
quents and C D the^colUteral anticedents, then tlTe in¬ 
stance in which p is present will be represented as fol¬ 
lows :— • * , 

AB C D * P ^ ^ 

[f A is'absent in tl>e second instaftce and B is present in it, 
p will be still partly present in^t as p is the result of the 
suuf of thd effects of both s4 ai^ B. Thus the negative 
instance in which p is entirely absent will not be avail¬ 
able ;|an(m^Method of Difference will be inapplicable 
in such cases. Mill points out that such cases should be 
investigated by the Deductive Method. • 

ft A B betaken together as a complex or coiUpound 
antecedent consisting of two conditions or circum¬ 
stances, then A B may be*inferred*to be a cause of ;; 
ffbm th6%e two instances ;— 


AB CD^ 
CD 


pqr 

qr. 


But in order to .find the effeCt of 4, it would be neces¬ 
sary to deduct from p the e^ct ofiB ; and this would be 
done |g»oording to* tile rules* of the Deductive Method: 

the effect of |kch of the two antecedents being 
kmfKn by ’p^vious inductions, the effect of their inter¬ 
action woifld be determine(l by the Deductive Method. 
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§ 3,.. Examj^les : 

(1) Heat ajpplied to fvater in a ^ves»el raises its ^m- 
per^^re an(| is therefoln the cause of the rise of its tem¬ 
perature. The two instanqss are ^J^heat appKed to 
^ater in a vessel raising its temperature )a.nd (2) water in 
a' vessel without any heat being applied to it. The phe¬ 
nomenon under investigation is the rise of temperature 
of the water. It is present in^the first aSkid albsent in the 
second. The one circumsta&e, application of heat, pre¬ 
sent in the first and absent in the second is, t&erefore, the 
cause or a part of the cause of the rise of temperature. 
The two instanfie^ agree ip. everything except in the one 
circftmstancp, applioation o^^h^at. • 

(2) An external object is an ^indispensable condition 
of a sensation. Thi^ proposition can be proved by the 
Method of Difference in the case e^f the several senses, (1) 
by having an appropriate external object afieetbig the 
^special organ of sense of a person and*his attending to it 
in one instance (positive^and (2) by removing^ the oi^ject 
in the other instance (negative) so that his organ of sense 
may not be affected by it. From two suclji ^instances it 
may be inferred that the object is a cause or a {^art of 
the ca^se of the sensation. 

(3) By similar observations or experin^ents it ^ay 
be infeed that attention on the part of a’ person is an 
essential condition of the, consciousness of a sensation. 


His organ of sense, say, that 6f hearing, may be affe<%d 
by a sound i but he will not be consoious of^.ii if he is^ 
deeply^, attending to something else^, that is, the con* 
sciousness of a sensation of sound ^epend^ on his attend¬ 


ing to it. A student intenfly listening, say, to a lecture 
in tlie class, does nbt of^n hear the bell., A person 
deeply absorbed in siudy (4>3es notfhear even when he is 


deeply absorbed in study 4>3es notfhear even when he is 
o£jled loudly. 

(4) Prove the following propositions by ^the MiJ^lod 
of Difezence:— £ t 


(i) Cold is the oause of freezing. 
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(ii) Heat is the c^use* of Jbhe smelting of ice/ 

(iii) A special organ of sense an indispensablcLrCon^- 
, tion of sensation. 

(iv) Attention aim repetitiorl^are the oauses {?f*the 
% retentidii ®f a mental Aate. 

(v) The development of a faculty depends on 

exercise. 

(vi) Life is the cause of the organisation of a body. 

(vii) Mina is iSie cause ijf Jeelings. 



CHAPTiSll X 


TV. This .Mkthod of Concomitant VARtArioN"!. 

« 

r ** 

§ 1. The Canon of the Method is :—‘‘ An antecedent 
and a consequent rising and falling together ^ numerical 
concomitance are to be held as cause and effect.” 


A more accur^t^,statement would be as follows :— 
WJtjienever an antecedent and a cpnsequent of a pheno¬ 
menon vary ^getheiTin a certaiOt manner either directly 
or inversely, that is, both increasing together or one ki- 
creasing ^d the other decreasing, the antecedent is 
either the cause, or a part of f.lie cause, of the conse¬ 
quent. ' ^ 


^ A morp comprehensive statement would be as fol¬ 
lows :— L’ o • • 


Two circumstances of a phenomenon varying together 
in a certain manner, that is, either inoromiiag together 
or one increasing and tl^e other decreasing, are csmsally 
connected, that is, connected as cause and effect or as 


joint ejects of a common cause. ^ 

Let A be an antecedent and p a consi?quent, the two 
rising and falling t6gether afe represented in the followjng 
instances:— 


^ T. 

( 1 ) ABC., .. ^.'p g r 

{2) 2 A B' O'.. ' .. 2 pq' r' 

{2)t^AKC" ■ .. ^pq"r^ 

etoj. etc. 

I 

n 

In these three instances, p increaljes as A increai^;^.d 
is therefore the cause of p. The ooaateral eii^umst^i^ 
of p change with the co^meoted antecedents of A. 
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There may, however be initandes where they remain 
unchanged as represented below :— 

y. 

(l)*.ARt7.. p q r 

{2) 2 ABC .. 2 pqr 

(i) A BC .. .. 3 pgrr 

In the two spts of instaiic'vs given above, a consequent 
and an antecedent rise together. When the antec^ent 
is doubled, tne consequent is doubled. The relation be¬ 
tween the two may not always be sc^sipaplo. All that 
the Canon requires is^that tkejtwo should vary togejiher 
according to some definite?numoricaf relation. 

'*’he Method of Concomitant Variations maybe regard¬ 
ed as an extension of th5 Method ^f Agreement in the 
case of the first set of insj^ances, and as an extension of 
the Metho'^ of Difference in tln^ case of the second set 
of instances. The inference drawn by this i^jcthod ijf 
therefore ‘’ubjeot to the coiviiticvis discussed under those 
two methods. 

It ia soittflAimeH stated that tlie Method of Concomi¬ 
tant Variations is a method for jjetermining the quanti¬ 
tative Illation between an antecedent and a consequent, 
whan a quali^iive relation between them has beei^ estab¬ 
lished by the Methods of*Agreement and Difference. 
These two methods may prdve that ^ particular ante¬ 
cedent isr-a^cause or a part of a cause of a particular con- 
* sequent and the Method of Concomitant Variations may 
%en find and,prow the quantitative relation between 
them. * 

The Method of Concomitailt Variations can be applied 
to determii^e the qualitative (4 the|[uantitative relations 
‘ betweenyfcwo or nioip circumstances of a phenomenon, 
whynJlEey cannot b« separated from it and when the 
Mevh^ of Difference'cannot therefore be applied. In 
.the first fovr examples given*below, tlfb gravity, Ihertia, 
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attraction and'weight of a bddy canhot be separated from 
it an(^>lhe Metkod^of Difference cannot therefore be ap- 
pliedtto dete/mine the Effect of anyrone df these oir6um- 
stances. In' such case!(, the Method/ of Concomitant 
Variations is of great use anu is tke only method which 
can be applied to them. It may then be regarded as an 
extension of the neglected Method of Simple Enumera¬ 
tion by combined obsei-vation and expe^imeii't. 

§ 2. Examples : ' “ 

(1) The attraction of a material body r for another 

varies directly as its mass; that is, as the mass of a 
body increases, <Hsr attraction for another body also h;- 
crea^es: therefore, the atitt*cedent, the mass of a body, 
and the consequent, ’its attracficn for another, are cause 
and effect. ^ ^ 

(2) The weight of *a body varies directly as its mass on 
the same part of the surface of the earth, that is, as 
the mass of a body increases, its weight alSu iuor^ases in 
Ihe samecplace : the antecedent, the mass of the body, 
and its weight are cause and effect. 

(3) The weight of a body varies inversely as its dis¬ 
tance from the centre of the earth. In tlffB^ase,^ the 
distance of the body increases its weight decreases ; and 
as theMistance decreases the weight increases : therefore 
the weight of a body and its distance from ihe centrfi'of, 
the earth are causaUy connected. 

(4) The attraction of a boUy for another varies inveo^e- 
ly as its distance from that body ; that is,^,as the (Ss- 
tance increa'^s the attraction decreases; therefore the 
attraction of a body for another and itsc^distance from 
that body are causally connected.' 

In ^^ese examples^ a ce^in antecedent and a certain 
consequent vary in certj^in mannef: in soiae cases as 
one increases, the other increases ; l in some oth^jis one 
increases, the other decreases : tlij) inference drd^tiby 
the Metlmd of Concomitant^^ Variations is tMt the ante- 
cedent^and the consequent are causally conn^'jsted,—that 
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the antecedent is thd^aifse (|r a part of the cause ot the 
consequent. , 

If the circum^ances of the phenomenon ^f tlie^trac- 
tion of a material b^dy for another are regarded as co¬ 
existing and theit.fog'c inca^ablc^ of being distinguished 
as antecedents ajhd con^equ^ts, then the circumstance 
of its mass, its attraction, its weight and its distance from 
the centre of the earth, varying together in a certain 
manner, may be the joiqt effects of a common cause. 
According to the law of gra^tation, two material bodies 
attract eacl^ other inversely as the square of the dis¬ 
tance between them. The attribute of being a material 
body and the power of attraction are regS,rded as coexis¬ 
tent and cannot be di^ing^iSiea into cause ^nd effect— 
it is not known that the one is the cause and the other 
the effect; but both may be the joint effects of a com¬ 
mon cause. The weight of a body is due to the attrac¬ 
tion oi tjie earth and varies according to its distance 
from the centre of the earth. This follows from the law 
of gr§,vitation which is a generalisation from the pheno¬ 
mena of coexistence of the two attributes, inertia and 
gravitation Ji^nd in all material bodies. The law^ is 
establiilied by the Method of Simple Enumeration. It 
is foun(l by observation that wlfatever has inertia, has 
the power of gravitation; and a material body is defined 
posselsion of these t\jro attributes. The mass of 
a body is defined*by its inertia, that is^* the resistance it 
offok^s to movement. The Method of Concomitant Varia- 
►tions prdvefe that the mass and the power of attraction 
©f a body for another vary together, that the weight of 
•a body varies %ith thp attraction of the earth upon it, 
and that the latter decreases as the distance of the l^ody 
increases from the centre of thjt earth. 

• (6) A mcAa 10 feet ijy 8 feet is ligjhted by on^ candle. 
It is tht^nighted by tj^o candles. It is then lighted by 
thrc^i/^ndles-^all of the same size and qualit;^. The 
differences if' the intensity of« the ligh^g of thet^j*oom 
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in the three cases are^/carifulfy observed by a scientific 
«nstifli<iient oe^ed Photometer. It is found that the 
in1^i)sity incteaseli} with the number of Randles lighted. 

may, therefore, be^jnferred byUhe. Method of Con¬ 
comitant Variations that tl|) nui^bcr^f^ candles dighted 
is the cause or part of the cause of the degree of illumi¬ 
nation in a particular case. By the Method of Difference, 
it may be proved that the candle light is tiho cause of 
the illumination of the ropm, by two ^instances—one 
in which a candle is lighted and the other in which there 
is no candle light in the room; and by the Method of 
Concomitant yari 9 .tions, a quantitative relation b^tyi^en 
the^ quantity of candle light and the degree of illumina¬ 
tion of the<room m4y be established. 

(6) Heat a certain quantity of water in a vessel b 7 ^ a 
lamp and observe the rise of its temperature by a ther¬ 
mometer. Heat the same quantity of water in the same 
vessel for the same pedod of time by tw^ of the 

'i^same dqnonsions and quality as in the first case and 
repeat the experiment ^with three lamps oL the aame 
dimensions and quality, observing in each case the rise 
of temperature by a thermometer. Tba»obse^ations 
show that the temper§i.ture increases with the Uumber 
of lamps, that is, with the increase of heat applied to 
the ,y|ssel. It is, therefore, inferred by ^e Method .of 
Concomitant Variations thot the quantify oi heat applied*' 
is the cause, or a part of-’the cause, of the rise of tem¬ 
perature of the water in the vessel. As in ex^pte^5). 
it may be first proved by the Method of Difference that* 
heat js the cause of the rise of temperature; and theh 
a quantitative relation between tlie heat applied and the"^ 
degaee of rise in the temperature may be established. 

' (7) The retention of am idea in memory vqjies with its 
repetition. It varies also with the*' degree ol^ttention' 
paid to it. The more an idea is related, the gr^&r 4^ its 
retention. The repetition of an idea is tbeiefore^ause 
or a ‘liart of the cause of the retention o\ the idea in. 
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memory. The greatcji tftc .ittoi^tion |iai<l to tJie idea 
each time it is repeated, the greater is its retentiom^The 
reteni^ion of an^idea in raemory depends iihererore on 
attention and repetitibn. * • * • 

(8) The deveiopt^ent of eifacAlty or function varies 

with its oxerci^. Tile more a faculty is used, tl^ 
greater is its development. The use or exercise of a 
faculty is tlyerefore a cause or a part of the cause of its 
development. ^ ^ 

(9) The size and structure of the brain of an animal 

vary with itl intelligence. The greater its intelligence, 
the lujUfTST and the more complex in structure its brain. 
The''intelligence and the braii^ o| an animal are therefore 
causally connected. * ^ , * 

(Ip) The organisation of an animal varies with its life. 
The higher the life, the mo?^ complex* is its organisation. 
The life of an animal aid its organisation are therefore 
causally appijected. 



CHAP^?ER 


Methods op Residues. 

« 

§ 1 . If a part of the (y)ilsequents o£ a phenomenon 
can be shown by deduction from previojis inductions 
to be the effect of some of the antecedents, then the 
remaining pai^*; o^ the consequents is the effoert-^ the 
rerpaining antecedents, r * , 

Let ^ J5‘C' be the anteoedeht^ and p q r the conse¬ 
quents, of a phenomenon.^ ii q r can be showni by 
deduction from B find (7, to tie their effect, then p is the 
effect of A. The distinction between this Method and 
the Method of Difference is that in ^he i««.ttosP,fhe part* 
*'q r is shpwn to be the effect of B G by an experiment 
or observation, while m the Method of Residues*, it is 
deduced from the laws of B and O, established by previ¬ 
ous observations and experiments. 

j (1) A B C'.. . . p q r 

{2) B C . . .. qr 

‘ p is tfi© effect of ^^ 

I *. 

In the Method of Residue r is deduced fjpm and 
C. In th^ Method of Difference B C.. ,^q r is knowri 
by experiment and observation. In the Method 61 
Residues the phenomenon under investigation is the? 
resijt of an observation or experiment; but the proof 
that p is the effedt of A? is deductive;- depending on the 
axiom that if equals be taken frW* equals, remain¬ 
ders a^e equal. It is assumed^ that there is sqrt of 
equaliW between the antecedents as the, op-use Shd the 
conse^toits as Ahe effect and that a part\'of the ante- 
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cedents being shown to be e^ualHo a part of the cmise- 
quents, the remaining consequents ar§ equal to^h!e re¬ 
maining ante(^jd^nts. ^ 

Mill gives the C?^on of the Metjhod as folldws :— •= 

SubMiiet from anyii phenomenon such part as is 
known by previous inductions to be the effect of certain 
antecedents, and the residue of the p.henomenon is the 
effect of the %‘emf^ning antecedents.” . 

§ 2. Examples : * • 

(1) A rooiv^ 10 ft, by 8 ft. is lighted jointly by two 
candles of a certain quality and size and a lamp, and the 
degree ot illumination produced by thorn ij observed by a 
photometer. The degsee of Illumination of the roam, 
which is produced by a single candle of the sa^e quality 
and size, has been ascertaiqe/i by previous experiments. 
The effect of the two candles can be deduced from the 
recorded xesult of the experiments. Subduct this effect 
’ from thA uh^i'Se of#illumination ^f the room produced 
jointly^by the lamp and the twopandles. Then*it may' 
be inferr^^y the Method of*Resklues that the remaining 
degree of illumination is the effect of the remaining 
antecec^nt, the lamp. This inference may be verified by 
an actiml experiment with the latnp—that is, the room 
may be •lighted with the lamp only and the degree of 
JjflriT>innti^n yroduced by it, as observed by a photo¬ 
meter, should agree with thePcalculated result. 

The effect of the heat«of a lamp may similarly be 
.detd^mined by heating a certain quantity of water in a 
’^essel by the lamp and two candles, if the healing power 
^f a candle of a.^ertstin quality and size luis been ascer¬ 
tained by previous experiments. 

(3 The existei^e of cohesion as a separate form of 
attraction ||K>m gra\jiti<tion can be determined by this 
Method*. <The law of gravitation explains man};^ move- 
menff^ ^of material bodies, but cannot account for the 
phenomena o) fhe cohesion of ^he mulecples in th\same 
body. 
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(4J The existence oC ci^ 3 mioalAffinity, vitality and 
* min^^s causes is established by this Method. The 
phanomenadf Nature,are of ^different k^ds and cannot 
-be accounted for by oh^ and the sam^ cause. Take the 
chemical phenomena: mai^ of «th&m are due tb heat, 
edectricity, light and other physical forces ; but there are 
some, for example, the union of hydrogen and oxygen 
according to a certain proportion by, weight, and of 
other elements with one anotlier, generalised under the 
law of chemical combination, that cannot,be accounted 
for by them. It is therefore inferred by this Method 
that the phenomena which are not the effects of physi¬ 
cal forces are caused by ca‘special force called chemical 
affinity. The phenomena of'^li'/ing things likewise lead 
to the inference of vitality a special cause of those 
phenomena of life" which cannot be shown to be the 
effects of chemical and physical forces. The argu¬ 
ment has been applied also to proyo the e-.ilstence of 
"^tuind as«fi separate and special cause of those phenomena, 
for example, of feelin^^ and thoughts of livhig beings, 
which are called psychical and which can not be shown 
to be the effect of vital, chemical or physical foi;q 0 s. 
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Thb Deductive Method. 

§ 1. Every science consists of facts and phenomena 
known by observation and experiment and of laws founded 
oij them- The laws arc iAductions draw^ from the pheno¬ 
mena on the ground of the Uniformity of *Nature. The 
inductions arc the result,oS generalisation. * '^hey are*of 
different degrees of certainty according to the methods 
of induction by which they ^re established. Those that 
are proved by Mill’s motjiods of experimental inquiry 
,are reg^ded as.^inore certain thai^ those proved merely 
by the method of simple enumeration. Those again that^ 
are foundeil on the law of ca 4 isatj 2 !)n are considered to be 
more certain than those of mere coexistence or of rcsem- 
blan<^., 

§ 2.' e Deductive Method consists in using the induc¬ 
tions of *1 science as premises for the explanation of* the 
jgjj^omcna of the science, for the discovery and^roof 
"*of the causes, especially, of»thi)se phenomena which can¬ 
not Jje investigated by the, nMliods of induction. We 
Jiav<?see» tljat when a phenomenon is the result of a 
mechanical or homogeneous intermixture of "the effects 
of several antecedent agents or circumstances,« the 
Slethods of Agreement‘and of Difference are ineffective 
in determining the.law of its caft|ation. For the investi¬ 
gation of Mich a phenomenon, MiU recommends two 
method^, nnmely, (1)* tlje Deductive’Method, wl^en the 
indiv4dual agents and their laws of action are known by 
previous ol)s«irvations and experiments, and the 
Hypothetical^ Method, when fhe agentJfe or their laws 

F 



66 


INPUCTIVE LpGIC. 

{ 

or both are assumed to ei^lain tiie phenomenon, it being 
understood that the phd^nomenon under investigation 
C|>nn6t^ be f explained by ai-iy known ^agents and their 
laws. f ^ ^ 

§ 3. The Deductive Method ks thps very important 
Jn the scientific investigation of phenomena. It consists 
of three parts;— 

(1) The inductions already established i» a science. 

(2) The calculation of consequences deduced by ratio¬ 
cination, i. e., by syllogistic and other formas of deductive 
reasoning, for example, mathematical, from any combina- 
fion of two oij irvpre inductions as premises. 

^(3) The verification ^of*>those consequences by obser¬ 
vation and 'experiment. '• i 

The. Deductive Method^ cannot be employed 'U a 
science until it has made some progress and established 
some inductions by observaticu'i or experiment or both. 
If there are no such inductions in it,^a sclenco^rq/ay have 
recour^p to the Hypothetical Method and try to explain 
its phenomena by assumptions about cause.’ and their 
laws of action. 

§ 4. In Astronomy and Physics there are wdl-estab- 
lished inductions and the Deductive Method'."las been 
very effectively employed in the investigatiol: of the 
phenomena of those two sciences. The law^ of univ^esaJ 
grSbvitation is used to er'plain the phenomena of the 
celestial bodies.The miovements of the planets rpund 
the sun and of the satellites around their,, pUneta are 
explained •’deductively by the law of grarvitation. The 
movements of bodies on the surface of the earth, for 
example, the phenomena of falling bodies, are explained 
by ^the same law.,^ The^phenomena of the different sea¬ 
sons of the year are explained dc^ductively ,by the laws 
of Physics and As^cronomy det^mming the^di^ereucses 
of tjpmperature on the surface^'of the earth, varying 
with dts position in regard to the sun at different times 
of the year. 
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In PJiysics the of refloq^bion and refraction of 
light, of conduction and radiiition of heaj,t, the latfs of - 
electricity and Jii^gnotisra, ejc., explain Hedufttivelj^ ipa/iy 
physical phenomena. All these *laws are • inductions 
established by gb^ei^ra^tion and experiment. What is 
called MathemaTical Physics^has become possible in vir¬ 
tue of the wide generalisations in Experimental Physics. 

The Deductive Method is also employed in Chemistry^ 
Biology, (Teol(igy and Ps 3 icl|ology as also in Sociology 
and Politics^ In every science there are some laws 
established by induction from the facts and phenomena 
known by observation and experiment, '^fhesci laws may 
be used as premises fyr explaining similar phenom(^na 
or for predicting future phenomena. * They nmy be used 
also, as in Geology and Astronomy, for explaining past 
phenomena. An essential feature of 4»he Meth(»d as used 
in science is that the confluences deduced from the laws 
must be yerifiod b;^ observation «and experiment. It is 
this character which distinguishes the Deductivo,Method^ 
of Seiemn from the Deduetivo^ Method of Geometry. 
In the latter the results are regarded as true if the 
promises, namely, definitions, axioms, and postulates are 
true sSw if results follow deductively from the premises 
but the^erification of them by observation and e«peri- 
jjynt is not required. 

“ To the J^ediVJtivo Metluid,” says Mill, “ thus char¬ 
acterised in its three ctyisfttuent jfarts, Induction, 
Rat¥qciii?,ti^n, and Verification, the human mind is in¬ 
debted for its mofet conspicuous triumphs'in the in- 
"vesttigation. of nature. To it we owe all the theories 
*by which vast and complicated phenomena are embraced 
under a few simple laws, whfe^, considered as the Haws 
of those great phenomena, could never have been de¬ 
tected t)y meir direct gjiudy.” Bk. tll, Ch, XI,^ec. 3. 

§ 6. The use of the Deductive Method in the investi¬ 
gation of phenomena in science will be illustri^ed by 
some familiar examples:— 
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(i) The phenomena t^e movements of air known 
».as winds. t 

We liVove the noHh-east wipds in the ^inter calle,d the 
jbrade'-windstand the Isouth-west winds'in the summer 
called the monsoons. 'How are^^kef produced*? The 
Eiperimental Methods of Enquiry are ineffective in this 
investigation. We therefore have recourse to the Method 
,^of Deduction. c 

(1) The inductions are ^ho^'^e of Physyjs and Astro¬ 
nomy as regards the effect of heat upon thg air, the rise 
of the lighter air and tlic movement of the heavier air 
ori the surface pf //he earth to take its place, the position 
of the earth in regiird to jbhfj sun in tlie winter, and the 
daily movements oi’ the earth round its own axis, etc. 

(2) The consequences di*awn from the inductions /ire 
that the air in the* southern'latitudes, being heated by 
the sun, rises up in tlm atmosphere and its place is taken 
by the heavier air from Ahe northern latitudes, causing a 
•-lorth wipd and that the direction of this wind is deflec¬ 
ted to the east, making it a north-cast wind, by_the daily 
rotation of the earth .round its axis, as the air in the 
northern latitudes moves more slowly from west 
round the earth than the air in tlit^ southern latiiides on 

f 

the aime side of the Equator in the Northerns Hemis¬ 
phere. • ^ 

(3) (these consequences ape verified by tlte observation 

of the winds prevailing iff* tl^e winter in the Northejip 
Hemisphere. ^ 

The directions of the winds changb when the antece¬ 
dent agents change their position and th(‘ circumstances' 
are thereby altered. ' ^ * 

Tm* the summer t^e northern latitudes are heated by 
the sun, the air then rises up and#its place is taken by 
the heavier air laefen with moiatul’e on thl^* southern' 
latitudes, causing a south wind, ^and its direction i» de¬ 
flected .to the west, making it a south-west^wind, by the 
rotation of the 6arth rouiid its axis, as the air in the 
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f ▼ - 

southern latitudes nfftves more#quickly from west to 
east round the eartlr in tlie iouthern latitudes than the 
air in the nortljern latitudes on the sanfh sid^ qf Jhe 
Equator in the Northern Hemisphere. • 

These conseqijenceJh ,jd«^du^ed from the same agentg, 
acting under tlie changed circumstances hut aecording 
to their laws, are verified by the observations of the 
winds in thi^ summer called the moqsoons. Tlio rain^ 
are due to tha vapour with which the winds get (charged 
on the Indian Ocean and the Bay of Bengal: and the* 
vapour is produced by the intense heat of the summer 
sun on’ the water of the ocean and Uie bav. Tfte 

4 / 

vapour gets condense^ as it e|>mes to the yortliem lati¬ 
tudes and falls as rain. • * * • 

The agents producing tl^e jihenomena of the n()rth-east 
and the south-west winds are the s^m, the earth, heat, 
air and water, the circufbetances are the movements of 
• the eai^h*round th^ sun and round its own a.vis, etc., the 
laws of the agents are the laws^ of gravitatioi^ of th(^ 
expahsioi: of the air and pfoduation of vapour by heat, 
of the movements of the air due* to varying pros.sure, 
that from a region of higher to a region of lower 
pressure, etc. The phenomena yire the results of the 
mechai^cal or homogeneous intermixture of the effef ts of 
tUe agents and circumstances concerned. 

(ii) The pnenomena of falling bodies on the earlh. 
n^hese phenomena are produced by tlie action of 
^ the 1 ^ 4 ir.th’s^avity upon thy bodies and the resistance 
^offeTed by the air. By the law of gravital^ion a fruit 
'^^and a flower detached naturally from a tree would fall 
to the earth together Ih the same time; but as they are 
unequally resisted by the air,* Jlie flqwer being resisted 
.more thai;^ the ftuiji, ^he former takes more time than 
the latter to fall to the f arth. The amount of re.§istanee 
offered by the air, being determined by previous 
experiments «md the law of gravitation being ^own, 
the movements of the two bodies ma^' be deductively 
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calculated -from theifi. The calculated movements 
' may th^n be verifj^ed by th?3 observ'ation of their actual 
mojvemerita. Tf all the circfnmstancevS *concerned®have 
' been taken Into considwyation, the two should agree. 

. In the case of projectiles^thero is*' an additional agent, 
m4,melv, the initial force or impulse with which they are 
thrown. The effect of this impulse has to be considered 
•-in addition to that of gravity and the Resistance of the 
air. The phenomena of the ffrojectiles arc the results of 
the interaction of these tliree agents and mr y be deduc- 
tiyely calculated from their laws. The calcuhTted I’esults 
may then be cenfi'^med by actual experiments. 

(ni) The phenomena the formation, by a river, of 
its bed, its Valley and its delta. 

From- .the observations of th«^ actions of rivers at the 
present time in forming the beds, the valleys and their 
deltas as they pass through 'ffifferent countries into 
the sea, laws may be established by induction as .to the 
general nature of their action. Those laws may then be 
applied to explain the fOi.*matton of the beds, the valleys 
and the deltas of the old fivers. The agents are glaciers 
and rainfall, the nature of the rocks, the soil aVjd the 
configuration of the country througli which a- river 
passo.^into the sea. If the glaciers and rainfall arc- abun¬ 
dant a!^^.in the case of the Ganges or the I^rahraa'putra*, 
and the country is mountainous and rocky during a part 
of the course, a river will form deep ravines and wincU*^i 
way through passes and pluces offeRing theJea..t resis¬ 
tance, until it comes to the plains where it opens out, 
and floods the surrounding country, jiassipg through low, 
lands by many mouths into the sea. The flooded parts 
of the country are* renevi eti year after year and owe 
their fertility to the^, alluvium thfiSedepositec^ on them. . 
Th^ lowHnds at the mouth form a fielta and rise in level 
year after year as they recieve deposits of soil from*the 
annual/floods. TJie river jvill deposit stdfies and gra¬ 
vel in the mountainous part of its course. These stones 
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and gravel are roundfid and mofed by the action of the 
strong current and bear marlls of wator-iwction. 

These phenon^ena which |jan be deduced Trom^tlig Ijiws 
of the agents concerned and tl^e collocation of the cir- 
ciinistftfnces may. bo >fe"ified by actual observation. TJie 
phonotnejia win of course vary according to the colloa^a- 
tion of tlic circumstances and due allowance should be 
made for vifriati^ns in different circuinstances. 

(iv) The plM)nomena of«the union of Hydrogen with 
Oxygen. 

If a certain quantity of hydrogen is mixed with a cer> 
^ain quTintity of oxygen and eleetrio* sfw-rks are passed 
through th»‘ mixture,,the quantity of waf^M* that woJGld 
he formed by their imiftn ean be calcuhited tlw^ 
Duduetivo Method, if il^e^ law of the combirpition of 
hydrogen with oxygen to form water* has been previously 
deterqjincd by experiments. It has been ascertained by 
’ '“hemists* that cw (4 parts by wright of hydrogem unite 
with sixteen parts by weight of ^)xygen to form«eightee!T 
part.^ by weight of water. •Thi« is the law of their com¬ 
bination. Prom this law it may be deduced that if th(^ 
two qj^monts are brought together in certain quantities 
and iTi^c to unite chemically Ijy electric sparks, they 
will umtt? with each other according to that la\f, the 
-i^jEcess* of eitiher remaining ununited and free.^ Thus 
from the qusAitities givim,* tlni quantity of water which 
bo produced may be caloiflated anS afterwards veri- 
fietirijy^ 'm experiment. If >here is any excess of either 
^ eleVnent, that is, if “there is more oxygon than*eight times 
Jjhfi weight of ^le hydrogen in the mixture, some oxygen 
will remain ununited *and free, and if th<ire is more 
hydrogen than one-eighth of |he quantity of oxy^n in 
.the mixture, some Jiylirogen will remain ununited and 
free. iThe exact (^uanjity of either in a given c^se can 
be Calculated and verified by experiment. B.y the same 
law may be («plained the phenomenon of any quantity 
of oxygen or hydrogen remaining uuunited and^free in 
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an experiment to prodiXjc water from a mixture of the 
two gases, and. if the quantiity of eiEch gas present in the 
mixture'is knWn, the^ quaniity of the.,free gas can be 
mathematically calculated. 
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The HypoTiiETTCAL Method. 

§ 1. |]Th^tendency to explain phenomena is original and, 
primitive. All science owes its origin to this tendei^cy. 

. Philosophy originated in the tendency t<^ explain the uni-^ 
verse. The first Eurgpean plylosopher, Tljalos, atteitpt-* 
ed to,explain everythiiig*by water.* He su|f|iosed= jgate«^^ 
tg be the ultimate cau^e, or agent which by- various 
modifications of rarefaction and coAdensation had pro¬ 
duced all the different •things of the world. 

He„ thus addptgd the Hypothetical Method. It starts 
and guides all scientific enquiry^ It is as oftenicmplo 3 ^ 
in the daily business of life as in science. It leads on to 
Induction—to the discovery of scientific truth. 

An« hypothesis is defined as a supposition made to 
e^TaJd a fact or facts. Lt acquits of different degrees 
ot pr(»&,Bflity. It is proved by comparing its resfUlts or 
the consequences deduced from it with the fact or facts 
to be explained.. If the consequences agree withfhe facts 
hypothesis is probabl#. xhe greater this agreement 
thf is the probabiM^y of the hypothetical propo¬ 

sition. Its probability increases as it enables us to 
predict future facts and explain facts already known and 
^ generalised under law^. It is thus tested (1) by its ade¬ 
quacy to explain all the fahtp whioh it is proposed to 
explain, (2) by'it^ Access in predicting future events 
belonging to the sam^ class of fact^ and (3) by^ts ccgpa- 
cit^ to explain laws already established by observation 
and experiment. Even thus tested and pro^f^, an 
hypothesis does not become It scientiffc truth or [Law of 
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Nature, unt^l the caus^ or agenii burned by it is 
Verified, i.e. k^own to' ezifft by direct peroeption or 
by some independent evidence, (2) until the agept is 
shown "to be an adequate cause for all the facts to be 
explained, and ( 3 ) until' the hypothesis in question is 
shown to be the only one tenkble and true on the subject, 
that is, until all other possible hypotheses which may be 
fjramed and entertained to explain the same facts are 
shown to be false dr inadequatr^. ' . 

Thus an hypothesis passes as it we^e through 
several stages of varying degrees of probability before it 
bedomes an acpepted truth of science. At hrstj it is a 
ni&jj supposition with hai*dly any probability—a merely 
JBcaviaional •-Hypothesis. It then becomes a Working 
Hypothesis ; attaining a still higher degree of probability 
it becomes a Legitimate Hypothesis. Thi.‘t*is its highest 
stage as an hypothesis. c' 

From this stage it passes into a scientific truth*when it 
19 established by the inductive or experimental methods. 
If it is established only 4 ?y the Method of Agreement, it 
still remains only probable, [f it is further confirmed 
by the Double Method, it becomes more probable.. The 
method of Concomitant Variations may further ih^rease 
its probability. But unW it is proved by the Meihod of 
Difference,' it does not attain certainty an^ become an 
inductive truth. When thus proved, an^hypothesis may 
be called valid oi^ true. An, h3q>othesis has thus t^ 
foUowing stages (1) Provisional, (2) Working,/ShT^iti- 
rnate, ( 4 ) Vefiid or True. « - 

An hjrpothesis might be also proved deductively by 
deriving it from one or more w6ll-estabji8hed Laws of ' 
Naturii. It would thpn be Derivative or Secondary Law 
of Nature. In this case, also, it %puld be regarded as 
certain. . ^ ^ t, 

An hypothesis may be a supposition (1) about^ an 
agent which is asmmed in order to explain ^certain phe- 
nomena[„ as the ether in thb case of light; (2) abput a 
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oollocaiionoracerlkiA«onjunctioiLof known agents, fcheir 
conjunction or their* positioij iif'rolation to each other 
bein^ assumed in order to explain cerfain phen(«»en8L as 
Copernicus’s helibeontric hj^potheiHs; (3) or about a law 
of an agent, the agent ^itself beiifg known or sometimes 
oven the agent Itself being assumed, as the law of gravi¬ 
tation assumed by Newton to explain movements of the 
planets, the^gent * force ’ moving the |Jlanets towards 
interior of thpir*orbit beiijg^ known agent, or as the law 
of undulation in the case of light, the agent (ither beinj^ 
also assumed. In the last case Ixvth the agent and its 
.law are^issumed. 

§ 3. Nature of Hypothesyi. 

An hypothesis in scipjnue must bfi capalSc^of 
tion, i.e., of proof or disproof by comparing the results 
deduced from it with facts or laws. • 

In the case of an hypothesis about an agent, the, 
* existehce of the ’a^nt must bt k’uown by direct percep¬ 
tion or by independent evidence, that is, by^c'-videniie 
other than that connected with Jthe facts to be explained. 

In the ease of a law of a known agent, the agent and 
the law must be adequate to explain all the phenomena, 
and altpther possible hypotheses must be excluded. 

In tl5) case of a collocation also, the above comlition 
must be fulfilled, that is, all other possible collocations 
must be excluded- • • ^ 

the above conditions^ aiO not fulfilled, the hypo¬ 
thecs jgj^nnot be regarded .*s proved and accepted as a 
Law of Nature. • • 

The existence of«the agent may be incapable of 4 )ro(.)f. 
‘"’Even when it fs knowrf to be a vera causa —a truly exist¬ 
ing thing, it may not be adequate. ,And, granting that 
the agent assumed is 'real (a vera causa) and that it is 
‘ adequate to explain iVl the phenoiiena which it is pfo- 
pos<^ to explain, even then it is only probable, fbr there 
may be othe 3 r.agents which explain the same pheimmena 
In order that .the hypothesis fhay be aCcepted as|a La\i 
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of Nature, 4hat is, proved as a tmiiAii it must be shown 
to' be the onlji^ hypotnesis tenable abn the subject and 
capable ti eaplaiiting the phenomena, all other possible 
hypotheses being excluded frdm this claim. 

. f.B this test attainable ? Is it, possible to exclude all 
other conceivable hypotheses—conceivable at present 
or which may be conceived or imagined in future by 
^ni^nkind with the progress of knowledge ? « 

Such exclusion may be possible in Mathematical (e.g. 
Geometrical) proof. v 

4 is either equal to B or less than or greater than 
There are hOreT/hree possible hypot'jieses—the second 
a^~ third being exolvded,(^l^may he inferred to be equal 
'tu xjj euA d tfiis may be further vef^fied by experiment. 

But is such exclpsion possible in scientific inve^1)i- 
gation ? ( 

Mill gives an example ^^hich, according to him, *tulfils 
this rigopus condition. It is New£on’s proof of the 
central direction of the'|orc^ which was known to exist 
as directing the planqjbs towards the interior of their 
orbit. Newton proved that the direction of the ^nown 
force must be central, as no other direction explfl^ the 
phenomenon as generalised under Kepler’s second law 
that the planets describe equal areas in equal jbimes. 
Ancl he^ proved that the a(;trQetion is inv^^ly as the 
square of the distance, as nc^other law would prove the re,- 
maining two laws of Kepler, Mill shows that t hjs ps dSf 
conforms to <th6 Method of Difference, the ohly Hislilfetion 
being ^that the second instance (the negative one) is not 
obtained by experiment but by deductions' ^ 

In ^this proof Npwtoncassumes the existence of the 
&gent. How is it imown ? How & it proved to exist 1 


' u • 0 

* The first law of Kepler is that the orbits of the pl^ets are ellipti- 
calf and Ahe third law is that the squares of the peritniic times of the 
planets vficy as the eufibs of the sehii-major axes. 



77 


THE rfyVIlTlIETKjAL HfBTHOD. 

This must bo oi th^r !>y direcillperception o)’ by somcj 
independent evidence. 

Is* the agent (the fowce assumed) known by •Per-^ 
ception ? If not, by what independent evidence is it 
known) ? ^ • • 

Is not this force still hypothetical—' merely assumed to 
explain thij phenomena and not rigorously proved to bo 
real (a veracausa) ? P\)r it is not known by direct PerlTfep^ 
tion, nor have wo any independent evidence of its exis¬ 
tence. Th^ only evidence is the evidence of the phen?^ 
mona yrhich it is proposed to explain. There insist, 
therefore, be a previous hypothesis ^oht the agentyittiki 
this hypothesis must ^c proved b^ji cxcluSijig all dtlier 
possible hypotheses. May not other hypotheSeff sup'Br® 
8<*do the hypothesis of •a* force (greeting the planets 
towards the interior their orbits ? It has not there¬ 
fore "been proved by tSo rigorous test which Mill lays 
dowii for the corfversion of an hypothesis into a Law^of 
Nature. • * 

§ 4. Conditions of a True or ^alid Hypotliesis, that is, 
the conditions to wliich an hypothesis in science ought 
to cofliorm :— 

(1) jThat an hypothesis bo vct’iliable. , 

Th^s condition requires that the agent assumed must 

not be su]:|j&rnatural ai\d must be an object possible 
^experience and1)hat the Law assumed must be sufficiently 
definite to be proved or dwproved inductively or deduc- 
bf agreeinent with facts and by thciexperimental 
methods or by derivation from the more general Law^ 
of Nature, a • 

(2) That an hypothesis bg adequate. • 

This CM>nditi()ii requires tnat the agent and its law 

should Jully explain ill the phencmena which the hy- 
^po4h^is in question is proposed to explain, if it floes 
\not explaip^ all the phenomena, it may reqmre some 
Wodification or it may be partly truey i.e., it maV explain 
only a portion of the given phenomena or may be 
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^superseded by some o|^.cr nypoinoiiis wnicii may aae- 
-quately e^pla^ all Jbhe phenomena. 

(35 «That an hypothesis exclude all, other possible 
liypotheses oh the same .subject. 

This condition requires tjiat tl e* hypothesis iit ques- 
tioh has been pro\red to be the only hypothesis which 
will explain all the phenomena which it is proposed to 
^Jfiain, and that all other possible hypotheses^ have been 
shown to be untenable cithef Because they are unvori- 
•:ya.ble or because they arc inadequate. 

an hypothesis does not conform to the above con- 
.‘di^ns, it is not v^lid or true. It is not proved "to be a 
LaW^ of Nature. It rfmy loe tisqd fws a Working or as a 
■'PrbvjsSBAal hypothesis guiding ofiservatiou' and ci^eperi- 
rnent and waiting to be tested hy the conditions stated 
above. 

§ 5. Utility of a Provisional hypotlipsis in sciojitific 
investigation. ' t ‘ . 

*When k pheno mono lie cannot be explained by thi^ 
known causes of Nature', a Aow cause may be assumed 
to explain it; and observation and experiment may be 
so carried on as to lead to the proof or disproot-of its 
existence. <. ^ 

When atfjphcnomenon cannot be explained by thb laws 
of Ihe kqown causes of Nature, new laws o^ the causes 
may be assumed pr the oj^f laws may he ^nodified to 
explain the phenomenon; ai^d they may be proved^ <5r 
disproved iiyiuctively or deductivelys—inductively*-Ijy 
:^comparing the consequences which follow from them 
with t£ie phenomenon to be explaipeif and ultimately by ‘ 
the iq^uctive or experimei^tal methods or deductively 
by deducing them ffom m6re geneial J^aws of Nature. 
In the earlier stages of proof thqy suggest and guide 
exj^rinjf nts by whion they themselves are tested add^re 
either proved or disproved. If proved tjiey become 
more aifd more probable an^ are accepted a%*' Legitimate 
Hypotheses in Science. 
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6 . WorkingLegitimat| Hypotheses in Science. 

A working hypefthesis in sciince is oijo that serves tpj 
bring together a number ot phonoihena^by ^x^lainin^ 
them by some* assumed cause dr law, thus concen- 
trates»our attegition gn those ^enomena. The pheno¬ 
mena expl^ned by it ma^ be merely a number o£ in¬ 
stances of the same general phenomenon. It gives a 
definite dkeotion to the inquiry in respect to those ph^ng- 
mena. It may explaii^ ^1 the phenomena which it is 
required t(^ explain. It may lead to the prediction 
future phenomena of the same class. It may explain 
empirical laws. When a working hypoyiesis in scienfieis 
thus able to explain ^11 the*g^ven phenomena, to pfJfflSP 
future events, and to«ubsume uncler it entpiq/jalJi^^^, 
i4 becomes what has beqp.called a Legitimate .Hypothe¬ 
sis. It is still an Hypothesis—nert a Law of Nature or 
an inductive Truth. •W} is only probable, and continues 
so ivitfl it is "prpved to be tjno only true and adequate 
hypothesis. In other words, a legitimate hj^othesi# is 
accepted as a Law of Nature only when it has been proved 
by the experimental methods or deduced from some more 
general Law of Nature. 

In'^legitimate hypothesis thei-e may be something still 
unceitain. The agent for instance may be unknown as 
in the case* of the undulatory hypothesis oftight. The 
^law thougbi trye may nottbe adequate as irf the case 
^^f Darwin’s law of Natiffal SeleStion. The agent, 


f'h%\gh known to exist alid to be adequate, may not 
exclude other possible agents as in the* case (in ipy 
, opinion) of Newton’s Law of Gravitation. Newten do^ 
not exclude *the possibility of other agents explaining 
the laws of Kepler. He efetw-blishes the direotidn and 
law of action of* thJ force, provided there ,be such a 
forces fiut the laws might be hei%after (and are e^en 
at*present) explained by other causes. The^ is the 
soientifio t^denoy now to do away with force atod there 
was the old tendency to regaM the plahets as liviqg bodies 
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(a teiidene 3 >"i:evive(!i by Pechnor). we exhaustively 

‘^proved that no^other ccMceivable hyspothesis is tenable ? 
.if not, Newton’s laVir of gravitation and his assumption 
^(/^..gra'^ty as <an agent 'are me'rely Legitimate Hypothe¬ 
ses and cannot be regairded as l^aws oj Nature<or In¬ 
ductive Truths in Mill’s sensfe. 

§ 7. Whewell and Jevons regard all inductions as 
Legitiimate Hypotheses established by the sols.condition 
of their agreement’ with fac,t. ^ This condition may be 
^|g,|)isfied in three ways :— 

(1) An hypothesis may explain all the facts which it 
is i^ roposed to e^^plain. 

An hyp 9 thesis may ijrc'diot fpture events belong- 
same class bf facts whic?'. it explains. , 

(3) An..hypothesis may be ^uch that a number pf 
empirical laws—^laws established by observation and 
within a comparatively limited ^lere—may be deduced 
from it. Whewell calls this the ‘‘consilience of'induc- 
tioias ” and regards it as^ a great test of the truth of 
an hypotheses. 

Whewell gives these three conditions as the only tests 
of a Legitimate Hypothesis and does not insist upoj; any 
further rigorous proof. Jevons also does not ri^uire, 
in the case of an hypothesis, any proof by the experi¬ 
mental metHods. According to him all inductions are at 
best nothing but well-estabj^ished hypoljiescs ; and an 
hypothesis admits'*of no better proof than agreement^'* 
with fact. The only proof which it can have i^ tlia.t- it 
e|;plains all the facts, that it is not opposed to any welL 
%tabliahed Law of Nature and that it^ds not self-contra¬ 
dictory, i.e. opposed to the primary Laws of Thought. 



CHAPTER XIV. 


Explanation. 

§ 1. Miy states tlie sense in whicli the word explp:»^- . 
tion is used in scienc^ in the following noteworthy 

paragraph;— • , JLiSP 

“The .word expla^jation* is here used,in its 

sophigal sense. What i.< called explaining* oup 
nature by another is bi4t ^substituting one mystery for 
another; and does nothing to reiifJer the general course 
of nature other than myfjjberious. We can no more assign 
a wHy for the ^ngre extensive laws than for the partial 
ones. The explanation may suj)stitute a mystery whfoh 
has*become familiar, and Jias ^rown to se,em not myste¬ 
rious, for one which is still stmnge. And this is the 
meaning of explanation in common parlance. But the 
prooesi^ with which we are coiice|ned often does the very 
conlr|,ry ; it resolves a phenomenon with which "we are 
familiar int<^ one of which we previously knew little or 
nothing; as jEvh^ the common fact of the fall bf heavy 
ftodies was resolved into Jihe^tendenoy of all particles of 
matter towards one anothei*. It must be ke^t constantly 
irf view, therefore, that in science, those who speak 
explaining any phenomenon mean (or should «acan) 
^pointing out fiot som^ more familiar, but merely some 
more general phenomenon, *af which it is a partial ex* 
dttplifioation ; oi? ^gme laws of causation which produce 
' it bv ,th(pir joint or successive act\pn, and from whiob, 
therefore, its conditions may be determined dedhctively. 
Every sooh^operation brings us a step nearer ^wards 
answering the question whidh was st&rted in a previous 

G 
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chapter a.s Wmpnjhen/dng the wlfbU 
JnvestigationW^attire, vtz., what ar«th< 


problem of the 


Jnve3tigation\Df^attire, what ar«^the fewest assump¬ 

tions, whi eh being granted, Hhe order of nature ^s it 
^^aSts would be the resiflt ? What are the fewest general 
propositions from which all the uniforn|ities exiting in 
nat^ire could be deduced^? ’’‘‘(Book III, Ch' XII, Sec. 6, 
page 549, Vol. I. System of Logic, 8th edition). 


<• Ip- accordance with this meaning. Mill dintinguishes 
three modes of explaining laws of oausati6n, <as follows:— 


^ “ When the law of an effect of combir^ed causes is 

resolved into the separate laws^ of the causes, together 
jvii^ the fact of ftheir combination.” 

“When, the law which iconnepts any two links, not 
proximate, fn a chafn of causa?tian, is resolved irUto the 
laws which connect each with t,he intermediate links.”. 

(3) In the first and second modes, one law is resolved 


into two or more; in the thir4,« two or more laws are 
resolved into one, that is, subsumed ui)ddr a more g^ieral 
law. t 

§ 2. Examples of the .%st mode of explanation. 

(1) The law of the phenomena of the north-east or 

trade winds is resolved into the laws of the agentc con¬ 
cerned and their collocation as explained in Chapter VlIT 
on the?Deductive Method. • 

(2) The '"law of the phenomena of the ,paonsoons is 
resolved^ into the laws of ^hesame agpnt% with their 
changed collooatioh as expfdined in Chapter VIII, V 

(3) In the same chapter i$ also explained ^he law of 
filing bodi^ on the earth as deduced fromt the law'bf 
univeasal gravitation and the law ofo resistance offered^ 
by the air. The law of projectiles is deduced from 
those Wo laws and(.the lav ^of mechanical action. 


(4) In vision the law of the forpa^ibh of an image on 
the retina is resolvefl into the laws of the trai^titission 
of the iay» of light from a luminous object through^the 
air, th^ens, and other media of the eye. 

(5) The rise of “mercury®in a thermometer when its 
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bulb is brought xh|Contact with la hot body is explained 
by the laws of eorfeuetiori pf neat and*<jf ei^ansion of* 
raerdtiry by hcaj^. In thcccase of a clinical^ therniDifiet|^ 
used by a physician to determine the temperature ofa 
paticnf, its kull5 is kejiHi for ^ome time in contact with a 
part of the body so that the heat of the blood may pass 
into the mercury and both may be of the sarnp tempera¬ 
ture. * • 

(G) The risb of incrcurf iA a barometer is explained by 
the laws oi*the weight ^f the atmospheric air, 
transmission of pressure m fluids and of the equality of 
pressure in fluids at the same level. *Tlfe rise is 
the greater the weight tfiecolumn of tfib^tmosimeric 

air pressing upon the mercury. The weigh'T and the 
pnessure exerted by it ujibil the meycury vary with the 
temperature of the air and the moisture present in it. 

, § 8. ^Examples of tfi^ second mode of explanation: 

(If In the exanfple given of*the phenomenon of lig];^t- 
ing^a* match, the rubbing^ is ^pularly regarded as the 
cause of the flame; but botweep this cause and the 
oflEect^ there are many intermediate links, the supply of 
which»would be an explanation of the law of causation 
of the flame by rubbing. First •there is the mec|pinical 
law of causation of heat by friction. Then %here is the 
law of the uhion of the chemicals under the influence of 
i^eat. Therl afe the further flaws of •the production of 
heat by chemical union *^d of the conversion of the 
chemical ^roducts*into gases by heat and the kindling of 
the stick by the hot gases. ** 

^ (2) In the j^roducticii of a sensation of light by a lumin¬ 
ous object, the object is po^yi^arly r^arded as tho cause 
of the sensation-;i but between the ob^ject and the sensa* 
* tion there are mai^ intermediate Uuks, some of whjob 
arefphymcal, determined by the laws of opti^, some 
physiological, determined by the law of physiology, and 
some psychdlogical, determined by the laws of mind 
l^ftumage or change on the retina of the eye is explainec 
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by* the laws physics, ^le transmis^ou of the image or 
^>he change prondiuccd by it through me optic nerve to the 
Vj)^ili it* explained by t^ laws of physiology, and thd con¬ 
sciousness of the affectioa thus produced, which is called 
sensation, is dependent on cthe l&Iws of li&iyd, especially 
the*^laws of sensibility and attention. A sensation would 
have for its proximate cause attention directed to a 
^nsuous affection of the mind. If the affection is strong 
the attention is almost spontaneous and instinctive. If 
'tue’attention is otherwise engfj^ed, the sensuGus affection 
wo^ld not be followed by the consciousness of a sepsation. 
■^^^Mkfhango in the retina an(| the physiological processes 
thr Jugh th^ herve raid the bi^iinj are also indispensable 
conditions and links in the whole process of the produc¬ 
tion of a sensation pf light. So are also the physibal 
processes of the transmission of rays of light from the 
luminous object through the airland the*.different media, 
of ;fche eye^ ' 

(3) A seed is planted iff the^soil and it germinates .into 

a little plant consisting jof a root growing downwards into 
the earth and of a stem rising upwards. Between the 
germ in the seed and the little plant there ar^many 
processes going on in the seed and outside under the 
influence of the heat and light of the atmosphere ajtid the 
moisture(,and other ingrediei^ts pf the soil. The tracing 
of these processes would beun explanation of^he germing 
tion of a seed. t 

(4) ** Food nourishes”: food is popularly regarded as the 
<jause of the nourishing of the body. Out of the ingredi¬ 
ents of the food are gradually built oip the different tissued^ 
and oegans of an. animalf*. J^ut there are many processes 
through which the food passes b|fora“the different in- 
gr^ents can be tak^ up by the different par^s of the 
organism. There are mechanical, physical, ch6mic*a1$^and 
vital processes, which form the subject matter of physio- 
logyi ftiid the tracing of these would lead the finding 
of the laws of causation in the building up and nourish- 
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ing of the body. , ^is is true al^o inithe ctee of a plant 
which has its food p^tly from tl^soil and p^tly from Irihe 
atmosphere; and out of thi ingredionts'af tips food arcf 
formM the rootsy the trunk, the branches, tlie lea^^, t]^ 
flowers^and the fruil^ by processes which form the subj^t 
matter of tU^ physiology of 4>lants. * 

§ 4. Examples of the third mode of explanation. * 

(1) The Jaws of expansion of liquids, of solids, aqjl qf 
gases by heat are subsumed under the general law of 
expansion of material boaies by heat. 

(2) The laws of Heat a mode of motion, of 

a modenf motion, of Electricity as a jnode of motion^ of 
Mechanical action as a mojle of motioh, are subsKixcd' 
under, the general law^of 4)he dbnseiSration 3£»energy as a 
mode of motion. It is found by experimen£*that if a 
cdttain quantity of heat disappears in a particular situa¬ 
tion, a certain quanti^ of mechanical movement takes 
• its place, thus showing that the two quantities—one of 
heat and the other*of mechanical movement—q^e equwft^ 
lent to each other, as bot];L arq really different modes of 
motion. Such equivalence in their effects has been 
prov%i»by experiment to exist between other forms of 
energ^l; and the laws of the different forms of energy have 
been qiibsumed under the gener^ law of the conservation 
of enqrgy. ^ 

(3) The d^erent laws of perception in the several senses 
ISSI touch, sight' and hearpig %ave bedn subsumed under 

the^eneral law of perceptioif of an external object. This 
haw is thal; in evei^ perception, there is a seiltotion which 
IS referred to an qxtemal object as its exciting ,cause^ 
‘*ln tactual perception there is a sensation of touch, which 
.is referred to an external tr.]:^ible qjbject as its etciting 
cause. In visualiper^eption there is a sensation of sight 
’ which^is/eferred to an external visMe object as its ex- 
citidg cause. In auditory percepticm there is a sensation 
of hearing, w^ich is referr^ to an external sounding object 
as its exciting cause. From these lawG^in the three special 
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senses is ge^eralisfjd ti(ie law ofo peijceptioii which is 
applicable tomll the In pei^eption by smelling 

'^nd tasting there aiV. also sofisations which are referred to 
^y^^ndl objepts as theif excltftig causes* 

(4) The different laws bf reproduction of ment§,l phe- 
uonjena are subsumed by stfrae ])sychologi(4s under thts 
general law of contiguity, and by some others under the. 
gpne^al law of similarity, re.scmblancc or likeness, and by 
some others under ilie two l^w^. * , 

^51 The law of falling bodies and the of attrac¬ 
tion of the planets towards tlu^sun and of tlie satellites 
to^rds their planets, have been sub.sumod under the 
m (fi universal gravitation. cThis J^aw is that all material 
bodies att.raoi each ‘ other diFect\v as their masis and 
inversely.,as the square of thoif distance. By this law 
are explained the movements of the planets round tfte 
sun, of the satellites round theij*^ planet, and of bodi(is 
falling on the earth. In ,the case of t?lie plainjts^ and 
Satellites is assumed that they have a motion of 
their own along the tangept ofctheir pre-sent orbits, their 
existing movements being the resultant of this motion 
and the central attraction due to universal gravittir^m. 

§ 5. In all these cases and modes of ei^planatio^a par¬ 
tial law is referred to a more extensive law; two or^jinore 
less general taws to a more general law. O^e phenome¬ 
non is Iftrst classed with another phenomenon resembling 
it, and the two are*broughtSogpther under a law. Other i 
phenomena resembling the tifro are referred to ^the same 
cjass and explained by the same law. * Partial laws thifs 
establiehed are subsumed under a monc general law; aud ^ 
the process goes on until the mofft goneraHaws are dis¬ 
covered. MOl draws a disilMction between (1) derivative 
laws which are deducible from, an(f njaiy; in any of the 
modes stated above^' be resolved into other asid ^more 
general ones, and (2)Mtimate laws which cannot be ^us 
deduoed^oT resolv^.* He adds:—We are ^t sure that 
any* of the uniforihitieB wifh which we are acquainted 
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are ultimate laWa; &at we knok th|kt there m^t be 
ultimate laws; and tl^at every re^|lution of fb derivatit-e 
law into more geneAl laws, |t>rings us n^ai^r^to 1)hem”i 
(Book III, Cli. XJV, Sec. 1). " Aw there any limits, 

Mill, to^ this operatipn or may *it proceed until all the 
uniform seqAi^ftces in fiatiir# are resolved into some Jne 
universal law ? Mill holds “ that the ultimate Laws of 
Nature caqjpot possibly be less numerous than thqjiis; 
tinguishable sens&tions or^tjj|er feelings of our nature,” 
i.e., those w|jich are distinguishable from one anothei* in 
quality, and hot merely 7\ quantity or degree. *rteno- 
. mena dithering in quality must have (Afferent causes and 
cannot be brought under ^he same law. Colour^ for’ 
example, is a phenomeiv>n ^ui feneriA. Sound* is another. 
Each must be referred to ^ different cause, having its own 
la>^. “ The ideal limit, therefore,” says Mill, “ of the ex¬ 

planation of natural pl^qnomcna would be to show that 
f?ach Sistinguishalile variety of ^sensations or other states 
of consciousness, has only one sort of cause.” Jle poiaiCs 
out that phenomena differgig yi degree may have their 
complex laws resolved into laws of greater simplicity and 
generadK^. This has been successfully done in the case 
of the •phenomena of motion, which are produced in 
various ways but which differ in dlbgree only. Differences 
of duration, of of velocity, are evidently differences in 
degree only; and differences yf direction in space are no 
^^raerences at afl as they^dislppear Uy a change in our 
own *positlpn. In the case bf the other distinguishable 
st^s of oonsoiou^ess differing in quality, fbr example^ 
moral and aesthetic rsonsoiousness, there are ultimate laws 
which cannot^be dedilbed from, or resolved into, higher 
laws. It should be noticed that whether a mental*state 
differs from anotUey fiental state in quality or merely 
in quantity and degree must be discerned by oonsciousnaBS 
that^is, directly known by intuitiom or immediate per¬ 
ception. \ % \ 

§ 6. In regard to the Laws of Nature, Mill remarks: 
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“ The laws, thvfA expl^ained or re«o|pV^, are sometimes 
s&id to be a^^counted but the expression is incplrect, 
'iif taken to Wan eCnythingltnore thkn what has n^lready 
Sft^en §tated« In minds not habituated <to accurate think¬ 
ing, there is often a donfused notion ^that th^. general 
laws are the causes of the” partial ones;'^t4at the law of 
general gravitation, for example, causes the phenomenon 
,of Jthe fall of bodies to the earth. But assert this 
would be misuse of the wQrd,,cause: terrestrial gravity 
i g not an effect of general gr^itation but ,a case of it, 
that is, one kind of the pa/cicular instances in which 
thut general l^Wr obtains. To account for a Law of- 
* Nq.fare meai^s, and can mean, nothing more than to assign 
other lays^lnore gen'eral together with collocations^ which 
being su^pposed, the partial l^iw^ohuws without ^ny addi¬ 
tional supposition ”• (Bk. Ill, Ch. XII, Sec. 6).’ • ’ 

The laws, whether ultimatederivative, are not the 
causes of the phenomena of Natyrd: They* presup^ 
"^J)©3e “ a number of perpianent causes, which have sub¬ 
sisted ever since the hi 3 man« race has been in existence, 
and for an indefinite and probably an enormous length 
of time previous. The sun, the earth, and plan^:^ with 
their various constituents, air, water, and othet distin¬ 
guishable substances, whether simple or compound, of 
which nature is made up, are such Pern|anent Causes. 
These have existed, and #.th8 effects or ^consequent 
which they were htt^ to produce have' taken place (a^ 
often as the other condition^ of the productiop met)'from 
^the very beginning of our experience". But we can g(5fve 
no aocount of the origin of the Permanent Causes then^ 
selves. Why these particular hatural agents existed 
originally and no^otherspor why^they are commingled 
in such and such proportions, andtdist^ibuted in such and 
such a manner thmughout spado, is a question we can¬ 
not an^er ’’ (Bk. IH, Ch. V, Sec. 8). It is true fiat we 
cannot^answer this ^question by the method of science. 
Scientific explanation reaches its upward limits when it 
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has traced the exietjing phenomcJtia oj Nature tcytheir 
Primeval Causes and^discovered ^i^laws fjtiese causdik. 
The qjriginal distribution of tlie cause'b and their nature^ 
and properties cahnot be eilpuaincftl by any • methods 
science.* “The,coeais^nce,^therefore,” says Mill, “of 
Primeval Caw^s ranks, to us,*among merely casual oc(^r> 
rences.” But the question asked by Mill is a persistent 
one, and has not been left unanswered by the humaii 
mind. It implies a notioi} ol cause quite different from 
that which Mill has adopted for the purposes 
tive Logic. 



CHAPTER XV,. 

r 0 

* 

Mill’s Doctrinr of Caitsf. 

f 

§ 1 . Mill says at the veriw vut'^ot of^his inquiry into 
ti ^Tyaw of Causation (Bk. Ill jph. V, Sec. 2 Vthat he docs 
not propose to enter into tli^metaphysical question of 
“,tlip origin anc^ analysis of our idea of causation,” that 
wh^ he sppaks of the ca^ise of any phenomenon, lie 
does notjnlan a cause which i?^ n»t itself a ph'enoaienon. 
that he.jnakes “no search iqto-the ultimate or ontologi¬ 
cal cause of anything,” and that the causes with which 
he concerns himself are not eyj^Vaic^i, but physical cayses. 

“ The only notion of 9 cause*,” says Mill, “ Which tlic 
“lS»ory ofeinduction reqqires, is such a notion as can be 
gained from experience^ The Law of Causation,* the 
recognition of which ^s the main pillar of inductive 
science, is but the farniliai truth, that invariaTffiity of 
succession is found by^ observation to obtain between 
every *fact in nature and some other fact which has pre¬ 
ceded ; independently of all considerations respecting 
the ultimate mode of procfcictton of ph^nopiena, and^ 
every other question regard^g^ the nature of * things in 
themselves.’ ” (Section 2 ). .. 

iVIil] seeks the physical cause ancf not the efficietit 
causu^of a fact. Every fact which has a beginning has ^ 
cause and this cause is another fac^. “ For^every event;” 
says “ there pxists ^fbfiie comd^ination of objects, or 
events, some given occurrence of diraumstanoes, positive 
and negative, the o^urrence of which is alway^ followed 
by thatmhenomenow” (Section 2 ). The antei^ent fact, 
or oomoination of objects or events, is called the cause, 
and the oonsequetft event (Ar phenomenon the eifect^ 
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There is a tenderA)^ to call 'the yroximate ^tece- 
dent event rather than any of tl|^ antecedent states or 
permanent facts cause of ttte phenomen6n, hut this is^ 
not always the crfse; sometimes ally one of*the ante^«^ 
dent states r^r ^onditi^ns, positive or negative, is called 
cause of the^^enomenon. 'Mill recognises this popifiar 
view of cause, but sets against it what he calls the philo¬ 
sophic, that is, the scientific view afid defines caus* aa 
the sum total of the coivliltons, positive and negative 
taken together ; the whide of the contingencies 
description, which being r^lised, the consequent invari- 
• ably follcTWs ” (Section 3). The negative <^nditions of fhe - 
event are summed up under on^head^ namel}^ the ab^gce 
of preventing or counteracting causes. • ^ 

sequence between %the antecedent and the conse¬ 
quent must be not only invariable* but also- uncondi¬ 
tional that is, the conaaquent must not depend on any 
other .CifJhdition. if it does, •that condition must be 
included in the cause. • • * ^ 

r ** We may define, therefows,’’ concludes Mill, “ the cause 
of a phenomenon, to be the antecedent, or the concurrence 
of anf^^dents, on which it is invariably and uncondi-^ 
tionallt^ consequent. Or if we ^adopt the convenient 
modification of the meaning of the worrl C^use, tvhich 
coiifineft it to Jbhe assemblage of positive conditions with¬ 
er the neg^tiv^, then ixlstec^ of ‘ ui^condiiionfilly,’ we 
'must say, ‘ subject to no othq^ than negative conditions.’ 
(Bk. In, Gh. V, Sec. 6.) 

2. Various objections have been taken to this view oi 
Cause. Comte and Whewell object to it on the gvound 
that the word cause should not be applied to “ events.” 
They insist on its usagfe in tlfe* sense 'of efficient cause, 
pomte considers tne inquiry into causes as vain and 
futile^ •whfie Whewell recognises tl^ investigation 6f 
causes as part of science. Martine]|u objects fl|p Mill’s 
doctrine of Cause on the ground that the notion of cause 
impli^ not only efficiency as ]nsiste4 Comte and 
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butalso^the power of making^the indeterminate 
determinate. o|choo8ii|gf between alternative courses, and 
Violds that tn^ notion of (pause is derived from, |,nd is 
identical with, the notion *of Will as ^directly given in 
our voluntary actions/ further ppin^ ojit that 
sequence is not the essenc() of causation*^^and that the 
“ unconditionality ” required by Mill cannot be proved 
in the case of any physical antecedent. «r 
§ 3. To all these objections l^lill firmly replies that it is 
to have a term for th^ invariable and uncon¬ 
ditional antecedent of a ph^omenon; that the term 
eafise should be^efeiined and used in science in this sense; 
th^l^he is concerned only with physical causes; that of 
“ the efficiefit causes of phenomena, or whether any such 
causes exist at all,” he is “ nqt called upon to give an opi¬ 
nion ” ; that with Will as an ontological cause, he has no 
concern, but that he recognises volition as a nq^ntal 
fact; that science treats of facts and^ plienomeha and is 
’^^icerned only with physical or phenomenal causes; and 
that for the purposes of Inductive Logic it is not neces¬ 
sary to inquire into “ the ultimate or ontological cause of 
anything” or into “ the ultimate mode of proddpi^n of 
phenomena.” 

Mil^ thu^ gives a new meaning to the wor(L cause 
agliinst the protests of the contemporary* philosophers 
and logicians and makes •the Law of Causation 
foundation of the Canons ^of> Induction. His view has'' 
prevailed and the term cause has come tob meali in 
Science and Inductive Logic physical or phenomenal 
Cause as defimkl by him. In Religion and Ethics, i^ 
still means Cause in the ontologic&l sense. full discus- 
vsion of the subject belong to Metflpphysics. 
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NOTE. 

(a) Some recent critics of Mill (Green ii^d Profea^c llernard Bosan* 
quet) hAve pointed out that** unconditionality ” as acnarafter qjf qfiuse 
would embrace the M^ole universi th^cause of every event, 
their opinion, all events ar|? interconnect^! and are parts of the wffSle 
of Nature. ^ The eiiffiverse ii., acco^ing to them, a self-determining 
unity consisting inter-dependent parts. They regard the Unity 
rather than the Uniformity of Nature as the ultimate ground of induc¬ 
tion and dei^e the Law of Causation from the Law of Sufi^ient 
Reason, entirMy overlooking the fact that Mill gives a new meaninff 
to the word cause in accordance Virith the use of it in Science and 
regards the law^of causation w an induction or a vsdid generalisatiii«^ 
from our experience of the factr^md events of Nature. 
that Mill excludes from his caus» inquiry the metaphysical question 
' of the ultiihate origin of the universe and is c%nc^m€)d only ^th-fha 
practical problem of deteryiining^he relations and connections of 
events by the methods of oxperirgentaFscienOb. • 0 • 

The Unity of Nature as cimceived by Green and Profeasnr Bernard 
Bosanquet implies that all the phei^pmena of nature belong tjo one and 
the fame Subject (or Self) tliat necessarily determines them. It does 
not necessarily imply that there aro identical or similar elements, or 
that tisere are universal relaiioAs, or that, under the same conditions, 
^e sapitf'^ffect follovra. These conceptions are contained in Mill’s 
idea of Uniformity. The idea of the Unity of Nature is cojppa^l!^ 
with the idea of an immanent Subjeclf which is fully ofpressedin 
•nature as well as with the idea*of amtranscendent Subject which is 
only partially expressed, and which ma^ therefore introduce from 
within kcL'ilf new elements that may interfere with the course of Na¬ 
ture. In 4he latter case there would be unity without uniformity. 

The Uiftformity of Nature as held by Mill is not an instinctive, iiy 
tuitive ojg metaphysical principle but an induction or a valid ggneroli- 
sation from the facts and phenomena of nature, confirified by all our 
exporienfie. • 

.J^) To the objection that an indwtion involves the falla^ of petiUo 
•prwdpii —becairoe €very induction flepends <fn the Unifoiroity of 
Nature and tho Law of Causation,•both of which are establish^ by 
induct^n, induction being thus proved by induction—^Mill replies as 
folftws* ' 

'* The assertion, that ^ur inductive processes assume the lew^ or 
oftusation, while the law of ^usation is itself a case of inductiAi is a 
paradox, only <ih the old theory of reasoning, which Hupposes the 
universal truth, or major (^mise, tnia ratiocination, to be tile real 
proof of the partloulai* tru^s which are ostonsively inferred from it. 
According to the doctrine maintained in the present treatise, the 
majoripsemifis is no^ the prdRof of the conclusion, but is itself proved, 
Along with the contusion from the same e^denoe. * All hnen are 
mi^rtal * not thp proof that Lord Palmerstoiifis mortal; bunour past 
expj^ence of mortality authorizes us to infer both the general truth 
ainu the particular fact, and the with egacfly the same degree of 
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assurance as'^tho other. Th^ mortality of^I^rd Palmerston is not an 
ii^ereiicefrbmjbhe mortality of all men, but%oin the experience which 
proves ^e mortality of aH r men; and is«a correct inference from 
experience, (f tdiet^gmeral triuh is so too.” eBook Ill, chapter XXI, 
^^tionc4. Mill admits that ±he pi^npiple of the Uniformity of*Nature 
^'o.%'ihe Law of<€ausation may to* regarded as tne major premiss of 
a sf’llogism to which an induction may be^reduced; ^))Ut sjiows that 
bom the major premiss and the o^cclosioii of the syllogism are proved 
by*lhe same evidence of collective fact, viz., the fat^ of observation 
and experiment justifying the univer.'^al proposition as well as the par- 
^iculpr one. All the past and the present cases of the ^ath of men 
constitute the evidence or proof from which is kiferred the universal 
proposition ** all men are mortal ’'*orothe particular one ** Some man. 

Smith, now living will die” or^.he propositiomiAll the kings 
now living will die.” AU the past aiM present cases of the uniformity 
of ^ature and causation are the evidence or proof of the principle of 
the uniformity of n^tufe and the law of universal causation, as also of 
an^ particular case of uniformity of^ causation in future. From 

the past oaaec ^f causatf&n of phenoi^eni|, a imiversal law may be in- 
ferr^ and t^en applied to a particular phenomenon or class of pheno¬ 
mena under investigation in the form 4{ a syllogism, but the evidence 
for the truth of the universal proposition and of the particular or'less 
general one is the same, viz., the collective fact of the causation of past 
and present phenomena. ” ' 

The old theory of reasoning, geferred to in t^e above passage, is the 
lf^4>litioqal Iheory which treats Logic from Aristotle's point of view 
and proceed throughout on** his theory of Universals. Mill greats 
Logic from the modem scentKic poSnt of view and regards experience 
as the basis of all universal*^synthetic propositions, including the law 
of causation, the principle of uniformity of nature and the^: Joras of 
geometry. The traditional theory considers a universal i>ro|bpaition a 
necessary element of a legitirpato process of inference, while Mill holds 
that tke particular insteuices known in the paet and present^form or 
constitute th/evidence of the truth of a universal proposition. Thii.s 
the law of causation is grounded, according to him,*not on imy more 
general principle, but on the insttfnccl^ post and present, in which? it 
has been exemplified &nd also vOTifietj^ from time to time in our experi-' 
enoe. Hei maintains the same vi^ in regard to the principlecof the 
unifonnity of nature which is wider than the.law^nf catisatibn, og^it 
^braces tiio laws of coexistence and of resemblance, besides those 
of su^pession. » 

, It M by experience that Mill finds Nat^ire to be orderly, intelligible 
and rf^ional while the traditional,theory assumes it t(^be so on a priori 
ground. This is the fundamefited differei^ce between Mill and those 
mgicians (6.g. among recent writers Mr. Bg W. 9^. Joseph, Fellow and 
Tutor of New GoUe^, Oxford, in '* Anlntrfiduction to tiogio,” I906)i 
who folk^ Aristotle and adopt the traditimial theory. Tne di£||prence 
is due Ur their differenupointa of view—one being scientific and the 
other mmphysioa]. v • 

(e) Slome followers (A Mitt (Bain*aDd Professor Oarvoth Bead) regard 
the conservation of foref as an essential factor of Causation ogfd cor^ 
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rider that, unless tnep is transfer of force from the causa co the 
effect, there is no causation. They define for^ as matter i^motien 
and take the hypothesis^hf the coaserfciUon^of farca to mean really 
the coj^rvation of motion. Mill points out that definition <y 
force as matter m motion doesnbtlinclude the force ifhich mfiy 
matter at rest. The force, for example, in the coal which is aftenriMs 
manifested as heaj^when itt:Q 3 Qbines fvith oxygen, is not actually exiting 
as motion in th>| molecules of the*coal. It is a property of the <g>al, 
which, under cermin conditions, produces motion which is called heat. 
** The true definition,” says of force must be not motion, but 

potentialitymotio^. What the doctrine, if estabUshed, amoiJIlto te 
18 , not that there is at all times tba same quantity of actual motion in 
the universe, but that the potentiolitios of motion are limited to 
niie quantity, %rhich cannot os added to, but which ex^ 

hausted; and that all actual miltion which takes place in Nature is a 
draft upon this limited stock. It needs not all cd it to have ever exisl«y^ 
as actual motion. There is a vast amount of poftntial motionjn the 
universe in the form of gravftation wirich it rvould be estreat abus# of 
hypothesis to suppose to hafe bdbn stored up by the expepjliture of an 
equal amount of actual motion in some former state of the universe. 
Not does the motion produced bj^ gravity take place, so far as we 
know, at the expense of any other motion.*"' (Book III, Chap. V, 
Seo.'l^, p. 406 of Vol. I, 8th Edition.) 

* In a sense fdfee may be defined as potentiality of change, i.e.^ 
capacity to produce a dhange under detain conditions. Every phar4t> 
menon, mental or physical, is a change.* A mental phenAnmonfR a 
^ changcT in time, while a physical phenogienon is a change in both time 
and space, that is, it is a motion. The conservation of force in this 
wider Mnse or even in Mill's sense as potentiality of motiem has not 
been eft’ablished. As the word force ” implies something hidden and 
metaphysical, physicists have replaced it by the term “ energy,” and 
the law at fiirst known as that of the conservation of force h^ bean 
derignaJbd the law of the conservation of energy. This law is true 
in the ease of an«isolated material system if no addition is made to , 
its energy from within or without. Jt would not be true if there were 
a^urce withinfsueh as is implied Mill's idea of force as poten* 
tiality or property which under (Sbrtfun conditions produces motion. 

(d) 3ain qpd Professor Carveth Read distinguish among the ante' 
oedents of an^event aill inciting power and a coUocatiqn of circum* 
stances or position of objeeis. IidT regard to this diatiiicrion, Miff 
Soints out (Book III, ClfSsp. v. Sec. 10, p. 407) that as the causeM the 
event eonsista oLobjects andf circumstances ,i that, as the objects have 
forMs in the form of properties, so-called inciting poweeis in¬ 
cluded in his definitipn of ^use, and that any special mention of it 
ia not only unnecessary but would be tautologies. 

' adopting Bain's theoty of an inciting power and a col^^ion of 

riiriaifiinanoea or position of objeots among tne^teoedents ci^titutong 
thb eauae of an event and by defining force matter in molion. Pro- 
lessor Oarvath jCsad has been obliged to exclude all but material pheno- 
inana from the category of Oausatian. Theta 4s no causation unlsM 
there ib' ,jSD .inoithig power or force: end there^ no force unless there is 
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matter in mi^on; therefore,Ibhere ie no ofleu^tion^unleaa there it matter 
inemotio^. The ezclnnon of mental phenomena from the relati<m of 
oanse and effect ia not con^^-tible with MAPs law of universal causer 
;tion. It is to iiis practice of applyihg the law to mental f^e* 

^omenfr; and it is not a legitimate^ deduction froip the law. * 



CHAPT^^R 

PALLifciES. 


§ 1. A Hte-llacy in th^fwidest sense is an error of*anjfc 
kind. It arises ^rom the^ tifinsgression of the rules of 
the processes* described Hi the preceding chaptjgfvAn " 
orderly statement of the lallacies or errors which may 
arise is given below :— 

I. The fallacies o? erroA pf Ob^ervatiom^ 

IT. * The fallacies of errors of Classifications 
TJI. The fallacies or efrors of Definition. 

IV. The errors of Terminology an*d Nomenclature. 

V? The erroFi^ of the*Hypothetical Method. 

VI.' 'The fallacies or errors of inductive infere^Qf* 
arising from the transgression ofr the rules of ^nfereffbe 
*by tfie different methods of •indflction ;—■ 

(1) Jbe Method of Simple Enumeration. 

(2) The Method of Agreement. 

(3) Ine Joint Method. 

(4) The Method of Difference. 

(r>) The Method of Conqpmitant Variations. 
f6) The Motb^d of Residues^ 

The fallacies or eiffoA of Analogical Inference. 
^11. Th^fallacies or errors of the Deductive Method. 

^ tX. The fallacies or errora of Explanation. ^ 

• Besides the above, there are fallacies or errors of Intui¬ 
tion and Imnfedia£e Pjrceptio/if the treatment of which 
belongs to Psycholtgyiand Metaphysics. 

• § 2. The fallacies oi observation are distinguished 
into Hhose of (1) non-observation and (2) m^-obser- 
vation, according as they arise from*the overlooking of 
some instances of a class oa from wrong observa¬ 
tion bf some instances. This ofteij happens when the 

H 
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instax^ces''overlooked or wron^y? qlfeerved are likely 
to go againsl( our {^^-oonoeivedt opinion. If we are 
^avpurably^ilnpreBsed by a persoh, we are lik^sly to 
s^rlook those instances df^his actiod which would go 
a^lnst our opinion of kim^ In tho conj^rafy case when 
we are badly impressed by a person w|. are likely to 
mistake even his good actioik^or bad. In science when 
we *have already formed an induction, we^ are apt to 
overlook instances which go i^gainst it. In Botany we 
may ^ypirlook instances whio^^ are exceptions to the 
class as defined by us; though in virtue of their general 
nq^^alitioff ({hey piafy claim to belong to the class, thus 
ca^iSmg &.y^lc^e modif^.atiop in our»definition of the class. 
Again in /'Ibserving and describing the various parts of a 
plant, certain parts may bccoverlooked or there may be 
error in actual observation due to imperfect develop¬ 
ment of the faculty or to incorrect inference from what 
indirectly perceived. c ^ " 

^ 3.' The errors of Classification arise in mistaking 
the superficial qualities^of things for their fundamental • 
attributes. The error& are hiainly due to the imperfect 
knowledge of the things classified. They are gpjierally 
eliminated with the progress of our knowledge 6f those 
thin^. This has been the case with our classifications 
of^almost all things, especially of plants & and animals. 
Unscien*tific clas^ificatioi^s ^lea^d to fallacious inferenoos. 
For example, if the bats tarb classified'with the birds 
because they can fly, there will be mai^ infet^nces drawn 
in regard to the bats, which will not be true of them. 
The Other characters common to the birds will be ascribed 
to tlj^e bats; and it will be found onr observation that 
the bats do not possess ^hem. ^he «bats have no fea¬ 
ther which is the most characterislac quality of^the birds. 
The wh;igs of the bats consist of membranes, sprcxid out 
over the elongated fingers of the fore-limbs and continued 
over those of the hind-limb^s, while the wings of the birds 
consist of long qudil {feathers attached to their foredimbs. 
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§ 4. The errclps (^.Definition are also cAie to our 
imperfect knowledge of the things deftied. Th^ defifii- 
tion of a scientific term is relative? to* oufi>l(^ 9 wledge oL 
the tilings deno4;ed by th<i,ten]|. Every .definitidhC 
more or^ les% incompjete. Morefiver a thing or a mSa 
of things may be defified f4r a particular purpose* in 
view of a sp^ial sciencje^ Such a definition may *be 
regarded sufficient that science; but necesiarily 
incomplete from ‘a wider pejnt of vietr. For example, 
water may Jbe defined^^m Physics as a liquid with a 
certain specific gravity ; ii^Chemistry as a con^^ound of 
hydrogen.and oxygen, i.e., as the monoxide of hydrogjjuL 
in Geology as a great^ denuding agent f in JMeteop#l^gy 
as the^ vapour present in* the* air, and so fofjh. These 
definitions of water refer^ to its different qualities, 
but do not exhaust them. A complete definition of 
watej is an ideal which, has not been yet realized in 
SCien(!|^ It is *nmch more ^difficult to define living 
things. The definition of a pl^nt or an aninvLlis (Sffi- 
, cultf because they grow and haye different attributes at 
different stages of their development. The definition of 
animals as a class is still more difficult, because what is 
usuaUyeattempted is to find out what is common to all 
animals from the lowest to the highest. Su§h a defini¬ 
tion i^ not o| much use. It becomes too abstract for a 
cl^r conception of the thkig^efined. There seems to be 
some uncertclinty as to th^n^tffod thatkhould be adopted 
and tile sqbieot of definition has not therefore attracted 
nfuch atteimon of the Inductive Logician. Mill himself 
regards all definitions as nominal, that is, as mere state¬ 
ments of the meaniit^s, popular or scientific, of the 
terms defined. For the faults bf Definition in this Sense, 
see my “ Text-b’oojs: Jf Deductive Logic,” Part I, Chap. 

•II, ^.7.* • . A ‘ 

To show the error or fallacy invoI|ired in taking nomi¬ 
nal defihitioils for scientific, we ma^ take the example 
of thg schol&tic definition eff man jis*a.rational animal. 
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It is a definition of man per genus ^ d^erentiam in the 
Aristotelian £ashi6n. ^'l^hat is, the^ definition is a state- 
^l^ent of tkei^ genus‘^animal to which^man belongs a^id of 
>tib^'diSerentia rationafi by »whioh mam is distinguished 
fr^'other specif, that is, other animals ^elomgii^ to the 
same genus. This definitiomof man involf.es the fallacy 
*that the other animals are wational, i.^., devoid of 
Beason and that all men are possessed of it« Are all 
other animals devoid of B^ason ? What is Reason ? 


Are ‘a^^jnen possessed of it T/ The questi/?n. What is 
Reason, is a difficult one an4t.would be answered differ- 
by philosophers of different schools. Animals have 
int^]%ence ^nd cannot be /laid t^ be entirely devoid of 
Reason. B^ence, some philosophers prefer to call* them 
not irrational but sub-huma^ beings. Until Reason is 
defined we can not- say whether all men have it or not. 
If Reason comprehends both Speculative and Practical 
Reason, it is doubtful whether all mf^n are possei^apd of 
it. ^i)n the other hand, it it is reduced to mere reasoning 
and prudence, it is shared by animals with man. ' The 
scholastic definition of man is a remnant of the phil¬ 
osophy of Aristotle. ^ 

§ 5. The fallacies of Terminology and Nomenclature 
arise from ^he ambiguity and shortage of terms in a 
language. In a perfect language every word should have 
a definite meaning and every nneaning, that is, evei^- 
thing, whether of the inteiyia^ or the ext^nal world, 
shotdd have a word signifying it. This is^i^y farlirom 
being the case in any language. The result m that tKti 
same «word is often used in different senses; and a langu-^ 
age has many ambiguous terms. THe oonfusiQp that arises 
from ^he existence of ambiguous ti^rm^ in a language is 
nowhere more evident than in Metaphysics and Psycho¬ 
logy. There is hardly a philosophic^ term i^hiohehas 
not m<^ than on^ meaning. As the object of the 
study of Logic is to inquire the habit of i&carate and 
clear thinking, hr ^isli very ^desirable that the stiyii^t 



PAIlACIES. lOl 

should be fullyl^w%te of the existence of Ambiguous 
terms and make an,attempt at the vhry outset^to haVe 
clear ^conceptions of the differAA meaning of a ten^ 
Fallacies of oouise arise when aeterm used in onfe 
is taken^in another s^nse. An ffhibiguous term is 4Uy 
equivalent ttf two tenns if«it has two^meanings, ^ is 
recognised in^eductivei^gic. Unfortunately a term^ 
has sometimes more thilfrtwo meanings; and it is 
exercise on Tefms in Reductive L5gio to distinguish 
the different moaningsWif a term and to describe its 
logical characters in each jf these senses. ^ 

In Botany and Zoology it is necessary to haje a sjjp- 
cient number of terms^ for describing tn^ organs a4d Jbhe 
parts of the organs witlF thSr modification^ of a plant 
or an animal. If these 4egns were ambiguous,.it would 
be impossible to identify a plant or an animal from their 
description. In Descriplrve Botany, there is, therefore, a 
targe»irtimber of v^rds simpl^i for accurately describing* 
the different plants. In Compg,rative Anatomy»th^ is 

• als(f *a large number of words for distinguishing and 
describing accurately the differenlf bones, nerves, muscles^ 
ligaifieqts, etc., of the various classes of animals. In Sys¬ 
tematic Botany and Zoology there are words or names 
for tha different classes and eaclf class-name stands for a 
larger«or a smaller grouji of individuals or groups of indi¬ 
viduals. The terms kingdom and sub-kingdom,-class and 
sub-class, ofd^r and sub-or^i*) genus and .sub-genus, 
^eoi&s an^ sub-species, variety and sub-variety, race 
raid family indicate varying groups of plants or ani- 
4;aals, each requiring a distinct and unambiguous name. 

§ 6. In yie case St the Hypothetical Method, the 
errors are due to, the overl<foldng of the conditions to 
which a valid hypothesis ought to conform. These 

* conditions have been ffuUy discussed in the Chapter dn 
the Method. 

In testing*an hypothesis, the poi|its to be especially 
notiof^ are; 
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(1) Vheibiiec the agent, if the hj^otl^sis assumes one, 

is‘real, Bhat is, whether its existenpe has been verified, 
^e„ known i^rectly* by’iAtuition, perception, observation 
or experiment. c 0 t * 

(^) Whether Ahe lav^ of the agent explsfns ^e phe- 
noi|Lena for which the hypothesis is framed that is, 
whether the consequences induced frori> the law agree 
^ith^he phenomena to be expired. . •. 

(3) Whether thfe hypothe^jiis explains*‘all the facta and 

phenomena for which it has*"/been framed. It often 
happens tnat some residuary phenomena cannot be ex- 
pl^ned fs-nd the iiypothesis in question may require 
soip^modifipatiAn. » ^ 

(4) Whejtner the agent and its law are compatible with 
the already known agents and their well-established laws. 

(5) Whether there is any rival hypothesis claiming to 

explain the same phenomena.,. If there be any^ the 
^estion of settling which one has ^ the greate»»,claiih 
l^d^mes an important (pne. The claims of two rival 
hypotheses are sometimes settled by what has'been 
palled an Experimentum ermis, that is, an experiment 
(or observation) which settles between their rival claims 
and points out one as false and the other as tru\b or at 
least more probable tbibn the other. This is the case 
when a consequence drawn from the oi\e is falsified, 
while a •consequence drawee from the other is verifi^, 
by a particular experiment., .r ^ 

Exercise .—Test the following Hypotheses ^ * 

i (1) The rotation of the earth produces* days arid 
nights. ® .. 

(2) The vapour of the air produces dew. ^ 

(3) The revolution oF the earth ^ produces periodic 

changes called the seasons. • 

*(4) mind is a .mirror and* the pet'ceptidns are the' 
images of the external objects. 

(6) Heat is not a material substance but a mode of 
motion. 
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§ 7. The Errdri o| inference by the differeibt Iftethods 
of Induction: , ^ * 

Th^ rules and cotiditions of xjorretjt iT:^flMice by tl\p 
different Methods oMnductien hoive been ftuly di^if^ed 
in the pha;pters deyoted to these in|fchods. In •this 
Section atteiftion, wiij^be drawn only to the fallaoi^ or 
errors which Aually occur/ * 

Under Jbhe Method rf**Simple Enumeration comes thp 
error of inforriifg the anteq^dont to 6e the cause of the 
consequent.' This metleod cannot establish the^ relation 
of cause and effect. The ^antecedent inf erred as cause 
consists usually of more or fewer (Sircumstajjces ^|^n 
those necessary to pjoduc® the ^ffoct? T^o indfbt^oh 
itself may be disproved any contrary l^|,stance dis' 
covered at any moment.* , 

Under the Method of Agreement* comes the error of 
infeiTing an antecedent to be the only cause of the 
'consa«[Uent, i.e., |;he error overlooking the fact 
plurality of causes, and also thy error of regarding an 
antecedent as alone capable of ^jroducing an effect when 
the antecedent can produ(Je it t)nly along with one o^ 
mor9 ojher antecedents, 

Undhr the Method of Difference comes the error of 
regarding the antecedent as more than an indispensable 
part of the cause of the phenomenon. 

JQnder the Joint Method is ^ften committed 'the mis¬ 
take of regarding the co»cliiision as more than probable. 
The conck^on of this method as also of the Method of 
'Agreemenlfis not*as certain as that obtained by tlje 
JMiiethod of Difference. • 

Under th^ Method of Concomitant Variations comes 
the error of regnrdiftg the 'i\^o varying circumstances 
as cause and effect*; for they may be the joint effects 
’ of one and the same ^ause or they may be <!^ere coli- 
oomitants without any causal relation. 

Under d;hq Method of Residues idiere may bo eirors 
in tfey^ previous Inductions *or in (process of Deduo- 
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tion as'in'4idlved in the act of'aseigni^l^ part of the con- 
se^uentd to part (tf the antecedents^ 

§ 8. Analogical Inference varies in probability ac^cord- 
ing^to the d^ree of resemblance between the two things. 
ErrOis arise wh»n supefficial reseipblance fs n^istaken 
as fundamental und the inference is considered to be 
’more probable than it really 

In inductive iiogic there are^^a methods di'tr deter- 
mining qu^titatively the degree of prdbability accord¬ 
ing to the ^gree of resemblance! o We have ta be satisfied 
with sucli vague terms as “ probable,” “ very probable,” 
“ ^j^st probable,” €tc., expressing the degrees-of prob- 
abifitj^. Where^ a causal relation can be established 
between th^*6ommon prope^tiespof the two things, and the 
attribute, inferred of the one .because it is possessed by 
the other, the analogical inference attains the highest 


degree of probability, i.e., certainty, and gives rise to 
^ Induction. In Book II. Chap. lll^Sec. 7, Mill'recog¬ 
nised analogical reasoning as the type of all reasoning and 
shows that an analogical ijifeoonce may be lesolv^^ihto 
^n induction plus a syllogistic application of the induc¬ 
tion to a particular case. When an analogical inference 
does not lead to an induction but gives rise oriiy to a 
probable proposition, thb latter may be used as ci pre^ 
miso in a probable syllogism. See my “T©xt-b<K)k of 
Deductive Logic,” Part III^ Chapter IX, Probable Rogi- 
soning and Proba&lity. ' « ^ 

§ 9. In the case of the Deductive Methods there'may 
b| errors in the establishment of the Induetrons, therd" 


may be fallacies in the process of Ratiocination, and» 
lastly there may be errors of Observation and, Experiment 
in Verification. ® ^ 

We have already treated of the of Observation 

atid of ^duction. The fallacies of Batiocinationoare 
treated at great length in Deductive Logic. 

§ 10. Explanation in two of its three formsjs either 
the deduction of phbiiomena^om certain well-established 
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lawB or the subsiimptien 6f certain laVs und^ i higher 
and more general law. The errors fn these two cdhes 
will, Jherefore, be either those of the Bedifc^tjv® Method or 
those of the Hyp(?fihetical»Meth#<f. Explanation 3^ the 
remaining ferm is thp discovery find proof of the co^ect- 
ing linfis between a <?ause hnd an effect. The errdjs in 
this case will therefore be 4hose of observation and ex^ 
perimentand of«induet.jr6n. ^ ^ 

Mill points oht that soij^e people^* mako Jjhe serious 
mistake of regarding la«^ as causes, and I may add that 
some people make even a more serious mistal£e*in regard¬ 
ing physical causes as ultimate or^ontologij^al. Ljfhe 
inquiry into physical^ causation forms "an endlessiS^in. 
There* is no limit to* it •froA a sSentific ^^int of view. 
The cause or causes reached by the methods of science are 
themselves effects and not ultimate causes. Some scienti* 
^ men, however, assuming the role of the metaphysi- 
‘oian,*»ot up their Jerminal (i.§. terminal for them) caueoi 
whether it be ethereal, atomic, dynamic, or vitalf as'^ulti-'' 
mat^and ontological, entinely overlooking the very perti¬ 
nent question asked by Mill»in regard to his permanent 
and •primeval causes, namely, how have their number, 
their properties and their distribution in space been 
determined ? This question can\>e answered,only <rom a 
metaphysical view of cause—from the notion of a cause 
which being itself uncausedthas determined the number, 
the properti#s^nd the disfcribiftion of the physical causes. 
SuCn^a cau^is not physical and phenomenal, but spiritual 
Ttnd ontol^cal with freedom to choose and power {o 
preate according to his choice. A full discussion of this 
subject beings to Religion and Ethics. 
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t. The DefiI^ition and^Pro':ince of,Logio. 

' V 

§ 1. Mill’s I^finition of Logb.* 

‘(1)'Logic demcfl as “the sci^rico of^^Proot^or Evi¬ 
dence.” (^ol. 1, section 4, pam 8). “Evidence in the 
proper stf^se of the word” is distinguished from “the 
evidence of consciousness.” t 

Vfhat ii, meant by “ the evidence of consciousness ” ? 
and^hat iSg^ieant by “ evidence iii the proper sense of 
the word?'” 

“ The evidence of conscious^iess ” is the assurance that 
comes from one’s own consciousness of a fact—from the 
perception or direct observation®of a phenomenon. '3? 
This^sort of evidence, intditive truths^are known.*‘'Per¬ 
ception,Memory, Intuition, Consciousness, Belief, (pri- 
maiy as distinguished^ ft’om' inferential) bear evidence 
i-to facts or phenomena revealed by them. This so][t of 
evidence is distinguished by Mill from “ evidence ^in the 
proper sense of the word,” in which one phenomenon 
bears ‘evidefice to the existence of another phenoihenon. 
The Woond sort of evidence^ is inferentlSbl evidence. 
When one fact is® inferrec’ from another fa(^t, the latfer 
is the evidence of the formed. * Mill regards .this sq]^ of 
evidence as the proper subject of the Soieno\(5f Logic.. 

^ Is “ evidence ” identical with “ proof ” ? Is there any 
distiifotion between the two ? o ** , 

If by “ proof ” is mean^ “ demoiptralion/^it is of two 
Sorts—(i) Inferential, (ii) Experimentallif. One can demon¬ 
strate or prove a fact by an e^eriment—^by actually 
producing it before an audience. This is experiidelital 


* The referent 2 Vola., Sth Edition, 1872, The 

subsequent editions c3e reprints hi it. 
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proof. And a f^ct ^hlnomenon odn be d^moAstrated 
by showing how ^ follows from fundamental principles 
or from assumptions, as the phftilbmeno]l«of>ceflectioQ of 
light*can be proved-by tha y^idi^atoiy Th^ry. • • • 

Is evjdeiftie also of these tvfo sorts^(i) Inferftitial 
And (ii) Experimental.* • ' * 

If so, (ii) will correspond to what Mill, calls “ the evi^ 
dence of^Cbnsciotsnesei” When a facjJ is known dtrectly 
or immediately’ by perception, no further ^^dence is 
necessary. •Perception%hen is a form ’of ev^<^encb. So 
is the consciousness “ I ipn hungry.” This is known 
dii 3ctly by consciousness and here tlffe o^ifon- 

sciousness is suf&cient*to es^lishjit as a f^t. rea¬ 
soning or inference isf whnted. But such ej^^idence, ac¬ 
cording to Mill, is nbt • a subject-matter ^ Logic. 
Whether a particular fact is reveated by consciousness 
O.i>ilot, whether vfc is known by perception or not, whether 
it is •intuitive or #iot, whether, memory bears testimony* 
to i’^^or not, are questions lyings beyond the jurtsdietion 
of Logic. They belong, ailbco^ing to Mill, to Metaphy¬ 
sics. Logic is concerned with tlfat portion of our kno\(^ 
ledge and belief, which can be justified by reasoning. 
But tlds reasoning cannot be incjefinitely carried on. It 
must %iltimately rest on data supplied by Consciousness, 
Intuition, Perception, Memory, etc. 

1(2) Logic (^fined as “*th5 i^oience a£ the operations ot 
the. ITnderslanding whitlh Are subservient to the esti- 
jlpation of |»videnoe: both the process itself of advancing 
from known truths to unknown, and all other intellc^- 
1/Ual operations in sb f%r as auxiliary to this.” (Section 7, 
para 1, p. M.) 

These auxiliary^opdrations are those of— 

(p,N<ii»ning, 

(2) Pefinition, 

(3) plassifioation. 

liOgio an^yses reasoning* irith Ihb^pbjeot of distin^ 
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guiahin^coi^ct fFolm incorrect' Fea^niip. It need not 
calory the analyaiec further than is reqi^ed for this pur¬ 
pose. r'\ ^ ^ ^ *® 

^dtaphysi((3 analy^^ re£|,somng to its ultimate^ ele¬ 
ments and attempts to distinguish reasonings from intui¬ 
tion.* ^ ^ r " 

r § 5 j. Province of Logic. ^ 

Thfi provincelpf Logic,” says Mj'l, n?ust bed^e^tricted 
to’ that por^n of^tjur knowledge which consist of in¬ 
ferences from truths previous!/ *known; whether those 
antecedent^data be general propositions or particular ob- 
ser\^tions and perooptions.” ' (P. 8, section 4,-para. 8.) 
MiHsays:^— * ^ t « 

“ Truths ^faVe known to^usv'n.two ways—some are 
known directly, and of themselves; some through the 
medium of other truths. The former are the subject of 
Intuition, or Consciousness; %e latter, of Inferenqe^ 
^Che truths known by intui^iion are the original premises 
fronqT whicji all others ap inferred. Our assent to the 
conclusion being grounded on (the truth of the prenfises, 
^e never could arrive ^at afiy knowledge by reasoning, 
unless something could be known antecedently, to' all 
reasoning.” (P. 6, section 4, para. 2.) 

As examples of truth^known by immediate conscious¬ 
ness, Mill gives: “I was vexed yesterday”, “J am 
hungry to-day ” and says that all our bodily sensatic^s 
and mental feelings belong tp this class. ^ ^ 

As examples of truths which we know dnly b/ way 
o| inference, Mill refers to “ the everfts recorded in his- 
tory,” the theories of geometry ”, or “ the occur¬ 
rences which took place while we ^ere absent,” etc. 

“ Whatever we are capable of ^no^ing says Mill, 
** must belong to the one class or the other; must 
bo in thd number of the primit^e data, or ot the ^on- 
. elusions which can be drawn from these.” 

With the ]Srst cla^> Logic has nothing to do. ** What¬ 
ever is known t{i^ fts by cphsciousness, is kifown f^eyond 
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possibility of qujstiqji* WHat one sdbs or f^ls/whether^ 
bodily or ment^y^ one cannot bull be sure# that isne^ 
sees pr feels. No ecience is recfidred fo^th^ purposte of 
establishing such truths; ug.rulfs^of art (j^n render dur 
knowledge *of then^ more certain tha|i it is in^ftself. 
There is no* Idgic for' this tportion o& our knowledge.” • 
(Page 6, seoti%n 4, para. 5* * ^ 

BuV’*says Milh tfiwe may fancy tj^at we see»or feel 
what we in reftlity infer. ^ A truthf^or sut^sed truth, 
which is reaily the resuif of a very rapid interenoe, may 
seem to be apprehended intuitively.’* Such iff^ur percep¬ 
tion of distance by the ejft which seums so li^e intuition 
but is, in reality, an ipferervie grounded on experi^ce. 

How to distinguisk. thes^ apparent iifroitions horn 
real ones ? • . ^ 

How to distinguish the facts which are the objects of 
in;^ition or consciousness from those which we merely 
infeai *, • « • 

“ But this inquiry,” says Ik^jll, “ has nevej bee^ con¬ 
sidered a portion of Logic* Its place is in another and^ 
perfectly distinct department of science, to which th^ 
naide Metaphysics more particularly belongs: that por¬ 
tion ty} mental philosophy which attempts to determine 
whaUpart of the furniture of th% mind belongs to«it origi- 
nally% and j^rhat part is constructed out of materials 
furnished to it from without.” (Cf. Kant and Reid) 
[p. 7, Beotiyf*4, para. 7*3 • 

T3 Metaphysics belong the questions of : 

(1) The*existence of Matter. 

(2) „ • „ Spirit. 

(3) The distinctibn between Spirit and Matter. 

(4) T^e reality pf Time>a^d Space and the iftquiries 

into the nature of.— 

(а) Conception, 

(б) Perception, 

(c) Memory, 

*(d) Belief. 
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To thiSfScience^ must also H)e«*^errfid the foUowing, 
.:kand all analogous questions : To what j&tent our intel* 
lectual faouHief and ohi^ emotions are innate, to what 
ex^nt the result of assbc^atiou ji Whether«God, and Duty, 
are realities, tha existence of whi(^ is manifest to us 
'a priori by the donstitutionrpf oiir rational faculty; ot 
\.*he^er our ideas of them d.re acquired^ notions, the 
origin of which ive are able to tj(f.ce md explain; and 
the reality^^ the'\>bjects tl^mselves a i^uestion nob of 
consciousness or mtuition, but evidenc!) i^nd reason¬ 
ing.*’ (Se^on.4, para. 7, p. 8.) 

§ <3^ Definitions of Logic refbcted by Mill 

(1) As th^ Ari& of fleasqifmg.” i (Section 2, p. 2.) 

(2) As “ tSe Science, as well a% tile Art, of Beasoiiing.” 

Whately—^Ditto. r ^ 

A 

Reasoning has been generally taken ^ by writers ^>n 
Logic to mean Syllogising.'* It ha^ not been taken 
as it ^mgkt^o be in the \^ider sense to mean to infer 
^My assertion from assertions already admitted **: aridpin 
j^is sense induction is ans mubh entitled to be called rea¬ 
soning as the demonstrations of geometry. What^y’s 
definition is rejected on the ground that it is too naftow— 
that it «xclu(jes inductioi? and confines Logic to SyUogis- 
tic Reasoning. c » 

(3) As^“ the Art of Thinking”, “ Port Royal Logic©*’ 

(Section 3, p. 4.) * * o «« 

J4) As “ the science which treats of thip operatiohs of 
th^ human understanding in the pursuit'of trutk:^* (Sec-' 
tion 3^p. 4.) « 

This definition is rejected on the ground tlmt it is too 
wide—^that it includes subh> operaigioi^^ Conception, 
Perception. Memory, and Belief, all of« which are opera¬ 
tions of the understanding in the "pursuit of truths but 
y^hioh, according to Mill, belong to Metaphysics and not 
to Logic. e ( 

According to there no Logic of Ofiservfition. 
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“ Logic,” says ^1, meiiher observed, nor i^vdhts, nor 
discovers; but jiMges” (Section 6„ p. ^). “ Logic'is the 

common judge ani arbiter 6f* all paiiidalar investi¬ 
gations. It does not undectak% lo find ^IbridemseJ^but 
to determine whether it has been found* (ditto).” CiOgic 
te “ ars *artium ;* the sOience.bf science ilself. All science 
consists of d^fca and conclusions from those datat of* 
proofs ailil whal they prove: noT^,li)gio poizrts b^t 
what relations fnust subsisJ betweeiWata whatever 

can be con^lilded fronp^hem, betweeil proof and any¬ 
thing which it can prove.” Ditto. 

(6) As “'the Science of tSie Formal Ciaws of Thoi^ht.” 
(Section 7, p. 14, footigote.)* * A • 

This definition is given by the^Hamilt(^ian School. 
It is rejected on the groupd that it is too nawow. It 
“ restricts the science to that very* limited portion of 
its^otal province, which has reference to the condi- 
tion3,^,not of Trutl^, but of Consistency (ditto).” It e«-* 
eludes, “ as irrelevant to Logic, whatever #*e4at& to 
BeMdf and Disbelief, or to iiie pursuit of Truth as such.''^ 
(Ditto). ‘ 

§%. • Relation of Logic to Metaphysics and the special 
sciences/^ 

Metaphysics is the science bf intuitive, truths and 
Logics of inferential truths. Metaphysics treats of im¬ 
mediate knowledge and Isogtq of mediate knowledge. 

Whateveiyfs known 4)y •Wtuition * or Consciousness 
corned undCT,Metaphysics, and whatever is known by 
Inference f^om truths previously known comes under tpe 
jurisdiction of Logic. • 

Are there any tilths known by Intuition ? Yes, 
whatever is known Jy Conaefousness is intuitive—e.g., 

** I am himgry.” * • . . v 

Intuitive truths may be general propositiop or 'par¬ 
ticular observations and perceptions. Mill discards the 
first class and restricts all intuitioni to thew second class, 
viz. *^iparti(fular observatioi^^nd peftsgptions.” 
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c Acoord'mg (to Mill^U general j^/ropqsitions are generali- 
\fiatibns' from particular observations ^nd perceptions 
and come, ther^re, mnde^r the authority of Logic, while 
all^pp>Hieular 4 pbserval£ojns eoad perceptigns are indepen¬ 
dent ef it. Logic has nothing to dq with the truth or 
° falsity of a 'pariiMar fact in^a specif sciSnee. Logic is* 
ftot a^ science of Observation but of Reasming. Given 
oe^ain« particular ^acts known ]f^r ob^rvatii>Q, Logic 
judges wh^Jr.may *oe inferr^ from them. The facts 
thems^ves are given by sen^rperception 4 and their 
truth or fafiity cannot be determined by Logic. If the 
so-called f£|,cts of sense-percepiion are really inferences, 
they c^e uyier fhe authority of ^iOgic ; but if they are 
directly or pnmediatSy reVealociuby our v conscious¬ 
ness,” they, come under Metapjiysics. 

Now what docs Mill mean by “ consciousness ” and how 
are we to distinguish what is directly given by oq|i- 
sciousness from what is inferred from it ? ^ 

Heife MiU would reply that this enquiry does not 
"•deiong to Logic but to Metaphysics. Mill has, howe^ 7 «^, 
jii different parts of his woifk, taken it up and given 
his own answer to it. , 

Intuitionists hold that consciousness reveals only 
particular fapts but general principles. The axioms of 
geometry, the fundamental principles of pcience, the 
laws of lihought, etc., are, according to them, intuitiv^, 
..ii.e. directly and immediately kciown by consciousness. 
Thpy, therefore, exclude them from the ^jjrisdiijtioh of 
Logic and refer them to Metaphysics. They*d^£lae Meta¬ 
physics as the science of first principlea and distinguish it 
from the special sciences as treating oi the particular 
' facts Imown by Sense-Perdeption a^d t^hey define Logic 
as a practical science which on the ba^is of certain first 
pritmiples Uays. down the conditions and tests to wluoh 
J/he particular facts must be submitted in order that 
th^ may givebrise to ^ science. 

AdoOrdi]^ to Mjfi, therg^are no generaf pru^^f^jiples 
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’ known intuitively, ykeafc ait all the^results^of inference;, 
from particular ^cts which alone ar^ given \is*by. 

Mill discusses this question, undel the heqi^ of ‘Odm&i- 
stration ansi Neces.«^ry I’ruthsrf^ and decides it against 
the Intuitionisfs and i^ie l^&ntians. t * 

Granted thmt particular facts alone are known (o uf 
by Conscieu8nes% or U^juition, what ig tlje nature ef thqse 
“ particular fadts ” ? And^hat is iHe' natm^ of “Con¬ 
sciousness ’#afid “ Intuifton ” ? • ^ 

Is there any growth in consciousness ? Db^s a child’s 
consciousness reveal the lame facts %is the copsciouaness 
of an adult ? What (Jeterinines the gr6wth»f cowcious- 
ness?« How*much is ii^spbjdtjt t(f^cducatidp, expansion 
and development in respect to any particular sense ? 
Logic would have nothing to say-against facts made 
di^ctly known to us by ponsciousne-ss, nor can Logic give 
an aepount of the process of growth of consciousnesr. Bo» 
the process is not one of inference from given d#ita; (i»t of 
expftnsion, and development, Uke that of a plant froUT 
its seed, from the first manifestation of consciousness.^ 
Milt would say that the inquiry into the nature of this 
procesSs^elongs to Psychology and Metaphysics and not 
to Logic. Logic is concerned dhly with thq correct pro- 
oesse# of injerenco and not with the processes of growth 
apd development of eontciousness in man. In the 
present sta^ of sciontiiy '^inquiry* we should say. 
thfitt* Psyclrolpgy undertakes to give an account of 
* latter processes a'& Biology gives an account of the pso- 
^cesses of the growth "Shd development of life, ijriven 
the matured human cbnsciousness with all the particular 
facts, simple or .coi^poundf directly known to us, Logic 
•can determine certain relations among theni. On the 
baaia of the facts, Logic can determine the rolations’of 
sequence, coexistence and resemblance among them, 
and when such relatiiiRS have beemdetermined and made 
the basis of seneral prono^flsons, those can be applied 
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partic%ila^ cases. ^ The kSio-v^edgp of the particular 
4actk ii^, thei^fore, ^lentirely excluded win Logic; and 
the determiaatidh oS tlke^ relations of tacts in general 
and thek* application lb ^artil^ular case^ belong to Logic. 

Ld^3 is, therefore, coiscerned witjh the pfocesses of 
"reasofiing adopte<fi by all t^jLe s^»eoial Sciences—with" 
Vk^hat^ is common to • all of them; andrMetaphysics 
comes iHider the authority of LogiQc^'n sqefar asiat adopts 
the proces^gg^ of Reasoning. ^ Metaphysics has thus a 
twofold^relation t(y Logic. In onevrespect, as.treating of 
intuitive trifens or of the facts of consciousness, Meta- 
phy^cs is [ndepend«;nt of Lo^c. But as adapting the 
proceeds of rjason'mg (and if it is a spience it must reason), 
it comes und^ Logic which* treaU-.of all forms of*rea¬ 
soning. M^ta>physic8, in so f^r as it is a reasoned dis¬ 
course or science, must conform to the laws and rules of 
Logic. ^ tt, 

o All the special sciences in so far as tl|ey adopt rea^^on- 
ing a^^d its connected processes in order to discover the 
f^iatibns of sequence, cpexbtence and resemblatice 
^mpng their re3pective« pheifomena, come under the 
jurisdiction of Logic. 

Logic as a formal science does not treat of asy/parti- 
cular facts or^any parbici!clar department of phenomena 
but of those conditions and tests of reasoning and its (Con¬ 
nected operations, to which call* facts must conform ip 
^r>rder that they may constitute a«ocience. If gic is thus 
distinguished from the special sciences sn^ascPh^sios 
anq Chemistry which begin with factd* knowirjto us by 
observation and experiment and^ then proceed, on the , 
basis of these facts, to construct by logical methods a 
superstructure of a body oit inferen^al truths* 

. § 6. Di^inctioh between Logic and- the special sci- - 
en&s. ‘ • 

^ A special science has recourse to observation and 
experiment to^hnd ovlii the facts. These facts are then 
: subjected to certaili process such as Anhlysi^t/uid 
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Synthesis, 01assi'Ecat]^M,l|efi!iiition, Hypothesis, Generali-^ 
'Sation, Inductioi^Deduotion, etc., in, order*tcb di(^cOVer 
their relations ofl^uence, coeftiltence dhd dissemblance. 
These relations,, when di8qK)yer|d| becoi^ the JaWs ^of 
those facts.* For example, the science erf Chemistry Con¬ 
sists of*the 4chbmical ^act^^and the laws to which the 
facts conforms • * m 

Logic^ treats fi|f th<ise conditions tg which mil the 
special sciences* must confirm when^hey afi|^lv to their 
respective grenps of faets, the processes of Analysis and 
Synthesis, of Classification and Definition, of*Hypothesis 
and Expla/fation, of Induction and Deduction. It 
not in the first plac^ findUthe partictilar facts §1 any 
depaistmentf It doe;^i 4 Di>t, fherefCre, have^recourse to 
observation and experiment to determine the^truth or 
falsity of the data of any special science. 

}t does not in the seepnd place determine the relation 
between one part^ular fact and another in a special de-a 
^rtment of phenomena. This js also done by^he special 
scieftce to which the facts belopg in accordance with tiffin 
rules of the Logic of thtit special science. There is 
thuA a distinction between a special Logic (or an applied 
Logio)®Q^-»a particular science and the general Logic of 
all the special sciences. The lafttor treats o/ those con- 
ditioQS whiph are universally applicable to facts and 
plj^enomena of all the special sciences. These are con- 
.^itions to vd^ch Analysis amdPSyntheSis, Definition and, 
ClassTfic^ticm, ..Induction and Deduction, Hypothesis-a^d 
"'Explanatiofi'' in dll the special sciences must conforpi, 
and Logic treats of tS^e universal conditions ctf the 
various processes of correct thinking employed in all the 
sciences. The rides jpf Logic ^are applicable not dnly to 
Theoretic^ or Positive sciences, but to such Practical 
soienees or Arts as Politics and Ethics, and ^so to the 
daily business of the magistrate, the military commander,^ 
the navigator, the physician, the aginoultur|^t, etc. They 
are aj^licablo even to the solbiioe of Motaphysics ill so far 
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it haa recourse ^to reasc^in^ am^ its subsidiary pro- 
^ce^es^: Thus Me^physics, also, like tM special sciences, 
comes undei*th>3 jurisdfetfion of Logia is indepei|.dent 
orLdgio, in ^ far as ife ^eata of intuitive truths or of the 
ultimate data of^'knowledge directly^given to^us by Con- 
sciodsness or Intuition. special sciences also ard 

^dependent of Logic* in so far as their data are con¬ 
cerned* The data of Chemistry, foa insitance, are known 
by observ^l^n and experim^t and tlidy are as inde- 
pendeift of Logic as the facts dfp consciousniess referred 
by Mill to Metaphysics. Thus Logic has nothing to do 
with any particulai^ facts, whether given by Sense-per¬ 
ception, or ^ Cohsciousnessoand ][htuition. 

§6. Dr.yenn’s view of ^Logio^fc • • 

Logio is not an ultimate spieflce.” P. 3, “ Empirical 
or Inductive Logic. « 1889.” 

“ Logic then as here conceived is neither a purely ^^^b- 
' jeotive nor a purely subjective soiencev, It involvQji ele¬ 
ments, Gonsisting essentially in the relation of one -tG" 
"the other, and serious error results from the negledt* of 
either aspect, and even'^froni insufficient recognition of 
it ” P. 22. 

Dr. Venn maintains that “ a system of comprehen¬ 
sive Logic rmust postu^iate, must in fact take Us its 
basis, a fundamental duality.” “ This two^ld aspect/’ 
says Dr. Venn, “ of the^seieilce—objective and sqj)- 
• jective—^is so important a bharawieristio thi^ it will be 
p^etually presenting itself in various ^pplicStions 
throughout this work. It seems to me almt$^ peculiar 
to Logic amongst the acience3.'**^Thore are some, like. 
Psychology, in which the primary reference is through¬ 
out to the mental process^, andSthere afe others, like 
th^ ordiijary physical sciences, in which the^ primary 
reference is throughout to the ^external phenomena. 

: But a science like Logic, which has to do with the pro^ 
cesses of theehuman^mind when judging about pheno¬ 
mena, and, more pafticularij^, with the proceslss of 
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illy extending otr knowle|^gd|)f thoseiphenomena, occu- 
Mes necessarily ai^termediate positio^. The tpeatmemt* 
lere adopted 'indeed bjt ^ompail^oB, be called 
^atefial or Obje^tiv^^,—I chojen to insust barer atfd 

jlsewhere upon the joonvenienoa of thi» d^signati^fl of 
my conception *of Log'c,—^ut it must be remern'llCred 
iihat the epithet is employed to amark the departure^ 
Torn the^extremc^sul^ptiveness of the customary^treat¬ 
ment.” *(pp. 26^7.) ^ • 

Logic, lil^ llathematiis, is an “applied” or ^hypo¬ 
thetical ” sci^ce. The assumptions made a& ^o the sim¬ 
plicity an d abstract perf^tion of tke materjals of jbhe 
Logician are not strmtly ^ue like the c<^r6sp^ding 
assumption»in Mathe^a^iicsf (Sdt^ p. 39.) * 

Logic is a science; mt intentionally or unintention¬ 
ally, actually or hypothetically, liOgicians lay down also 
rul^ for practice. Log^c has thus been treated both as 
a science and a^ an art. “ J^he strict province,’-^ sa^s. 

“of tlfe Inductive j^^ogician, as h^bennso 
often insisted upon alreo^y^.^s that of science ptffl» 
and simple. But uniforih and consistent adherence 
to ^is«provinco is out of the question. Our science ft 
meanl^Jbe put in practice.” Page 565. 

“ l 4 Pgic, investigating all the^various scieDces,i^akes 
abstr^tion jf what may be called the forms of them, 
tlmt is, of certain element^ which are common to them 
alT. By such abstractipn obtain* certain processes,, 
suoh*as jbhe^e of induction and deduction, or the m^re 
^lementai^^^rocd&ses into which these may admit ^of 
being analysed; syad T!l5rtain materials or results^ such 
*as terms, propositioils, definitions and so forth. ^ The 
.elements thus co^imyn to ali ftie sciences and spefiial to 
mpne, make up what we call Logic; at an^ rate they 
'^CoiQ.pnse* th© bulk of what is here understood by JMtote- 
tial or inductive Logic.” (P. 588.1 
Dr. Venn thinks that the form! of, oi^ the elements 
and jg^'oeesSes common to,/|JJ the w^ious arts may be 
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«^bstraotlbd ^rpm tHem an<p tr^ate^ under what may be 
^cafle<j^the Art of*Arts correspond\n^to the name of 
L^gio as tho*sc^enc€Fol$ sciences. Th^^Art of Arts \^ould 
thus*treat o|cthe geiCei^l iituieB and Brocess of Action 
of sdHthe various Arts, %tbatracted jfrom whht is special 
to each Art. . ^ o “ 

^ The Art of Arfs would lay down Bulee to which our 
cpndudt in a% departments mustjcoi^orm. ^ It would 
thus be gitUArai Art of Acticvi. Such questions are now 
discussed only ih'connection wifl$ Ethics. But it is evi¬ 
dent that they arise also in connection -with Political 
Economy, Jurisprudence, Sta^stics, Sociology, etc. All 
these have m pra^tical^side amd determine our conduct. 
So far as taese are principles action (o( conduct or 
practice) common to all these practical sciences, they 
may be generalised and treated under the Art of Arts. 

It ^ems that the ancient division of^Philosophy mto 
•(!<) Theoretical knd (2) Pra(5tical was fpiinded upoiViCon- 
sideBaticm9 to which Dr Venn draws attentione.v'*S&hrs« 
retical Philosophy treated of what is and Practical 
!^hilosophy of what oi%ht to be with reference to cer¬ 
tain ends to be achieved. The former gave^is^' to 
Science and the latter to Art. The former tr^^ed of 
the.kifi>wledge of the vaHous kinds of beings or thiOigs as 
they are; and Logic was the science of thq sciences of 
the v&rious classes of thills’aifd treated of the forms ^pr 
^processes and elements common them alW The latter 
tiyijtfted of the action of man in various depart&ents 
with reference to the ends to be at^tained; a^ the prin^. 
ciple9 (or rules and processes common to al^^ids of ac-^ 
tion Of to action in all departments) were studied under 
« Greneral Art founded upoif Practilal Philosophy. 

Practicfvl Philosophy would treat oi^ the various end^ 
of human action and determine %heir relation tn one 
cahother. It would b^ the science of Conduct or Practice 
in the widests sense of the term. It would oo-ordiiMte 
the various practioal soienedi and determine* theif^firo- 
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cesses in relation to ^e^ndther. It woul^ thus ein-« 
brace all of then^a^ Theoretical Ph^Jiosophy emlSraces. 
all tl^e sciences of what is. Anfl Is^Logfb treats of the 
forms of the latter? General^ ^rtl^wouW .treat*of tfie 
forms of tfte former. Logic treats c5f the foijn of 
Knowing. GeneVal Art Voulfl treat of the form of Aclion. 
As Logic analyses knowing, Art would* analyse Acting 
or Conduct in tl^ widest sense. * * ^ 

The term Arif might therefore be revlyeii in its old 
sense and applied to tjlfe new formal %trfuv and" might. 
be distinguished into general and special. tJeneral Art 
corresponding to General ^ogio would treat „of whsut is 
common to all the varipus practical sciences cr soiwice of 
conduct, and a special ^nt corresponding to {he Logic of 
the special sciences wouM treat of a particular practical 
science. The term Art might be generalized and used 
to mean what defined here as General Art; a sgecial 
Art radght be described with* reference tb the practical 
' ^9iimaMia*th which it is connected, as in the oase dfc the 

* Logi^ of a particular scienee. • 

§ 7. Criticism of Mill’s view df Logic. ^ 

Mill’s*view may be criticised (1) from the Hamiltonian 
or (2) jjfapm the Hegelian point of view. It is also liable 

* to attSck from the scientific side and from# Uob^wpg’s 
point £>f vie\u. Let us take these one by one:— 

41) Criticism fron^the Haia^tonian point of view. 

Mill is ^|nable, say* the Hamiltonian School, tOi 
justify hifi conclusion from the known to the'unkn(^iip, 
jGrom someijo all.* By^o logical principle, can we paiss 
Irom some to all. • ThS is opposed to a fundamental 
logical rule of immediate inference—proposition A ” 
cannot be inferred frlm “ 1.^ 

I According to th© Hamiltonian School, the ^lonolusion 

* must 4)e contained in the data. Nothing can be inferre'd 
in the conclusion, which is not in^plicit in thought in 
th© premisses. Mill violates this fundamental logical rule 
and ^Is to* justify his conolhidon. 
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Mill app^^s to ^he lawOof {Jniformity of Nature, 
q^esjj^eoiUlj to the l^w of Causation., !]^t how is this law 
proved ? Wheeo is«th^ ^arantee of Che universal truth 
of tliis«law At bes$ is^oady a presumption, an hypo¬ 
thesis proved the agreement of 4nferenc<^ drawn ac¬ 
cording to it, with facts knAwn by obseWation"'and ejf- 
‘ ^j^erSment. It does not therefore attain to the certainty 
apd uifiversalityeOf a Logical Principle V^e the<fundamen* 
tM Laws pf thought which ^re necesSai^. It is only a 
probable law of phenomena andflias therefore no place in 
Logic whicli IS the science of the formal Laws of Thought. 

Mill’s inferences %ind reasonings, says the Hamiltonian 
Schooli are ^sychblogioal rather t^ian logical. They are 
determined iy the psycholbgioa<l®iaws suclf as those of 
Association. Mill fails to distinguish the Psychology of 
Reasoning from its Logic. 

Mi^. appeals to experience fos the justification of^ his 
<-piW)cess and la’vJ^ of Reasoning. As experience verifies 
the iconelusion, the laws and the processescd^ns^W;^ 
‘ regarded as correct. The j^amiltonian School replies 
^that Logic has nothing to do with experience. Logic 
treats only of the Forms of Thought, i.e., of tliJO f(firms 
of Concepts, Judgments and Reasonings, and«i^ot of 
its qbjciOts. oLogio has fiothing to do with the empirical 
truth or falsity of its data. It is concerned onlyo with 
their'formal truth. Its ^oscepts, judgments and r^- 
«s>onings ought to be realisable in thought, ^hey may or 
tuf^^ot be realised in experience, and L(>gic has n()tMng 
to»do with experience. ,, * ♦ % 

If Logic were dependent updB' any Law of Nature^ 
known by experience, it ^ould lo& its present oertaint^f 
and necessity and universality. £^r the law on which 
it was baf3d might change with experience, might tunr 
oift to be false, and might be supCIrseded by another law. 
But Logic treats of principles which cannot be changed 
and must always remain true of all objects of thou^t. 
Such principles mult be a pPiori and not a pSsteruftri, in- 
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tuitive and not txpeiji*iei|tal^~due to» the ns^tufe of th^ 
thinking subject md not to the object known^A^hich^ 
may^be different^o different •p^O’wncJ^ o1* Naturo or 
in distant parts of the Univome. ^ I ^ ^ 

§ 8. (2) IDritioism, of Mill’s view frofn tne scientific 

side. • • A • 

Mill’s Logic «,ims at real or scientific tluth. Ho^^oalf 
real truth be attjjS^eoLb^ inference, if tlv> data gft’en l^y 
perception and pArelVibserva'^on are not true^c^nrate and 
exhaustive ?» And howl:lin Mill be sure*of the trSth and 
accuracy of his data or of their being exhaustive in^the 
subject under investigatidh, unless ^e inch’d es in this 
Logic a part devoted tp Pereeption or •Observation and 
Experiment, Consciousn^isi orintuition ? Mill must bring 
the perceptive or intuftivp as well as the kiferontial 
truths under the jurisdiction of Logic. He must treat 
of Intuition, Perception* Observation and Exper^ent 
as welihas of Induction and Deduction, etc. • * 

' ^i!64Ldft;»however, persistent in repeating that Logic 
.treats dhly of a certain*^pewtion of our knowleSge, 
namely, that large portion whi6h is the result of tlje 
process l^f reasoning (a process of knowing employed in 
daily Iciness as well as in science). According to him 

• Metaphysics treats of the coiitofits of Consiiousites^ or 
Intuition an^ the various special sciences give us the 
parjbicular facts ma(^ difeoM^ known to us by obser¬ 
vation. Log^ takes as^ts data and applies to thenpi 
the gefieral fornis or rules of Induction and DeductiAii, 

J0feiBsificatk>Yi an(f DJvision, Analysis and Synthesis, 
hypothesis and Explanation and thus transforms tthem 
into a science, tiogio* is thus ^a formal science, treating 
of the forms or general principles or common features and 
(dements pf the various processes by which the particu- 

• lar facts of all the spedlal sciences are transformed info 
a coherent body of knowledge. Mili holds that there are< 
such general principles or fornis ancl that Ws Logic gives 
an ao9mnt bf them. 
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But t^e q,u6Btion is, ai^ n^t <t^e coilclusions drawn 
frotai vthe data - apcording to the federal principles of 
Mill’s Logio^tmfe oRly^s(s» far as tha ^ata are true, ac- 
odibafe and ^haustivf *0 

If ^ere is aiiy error «• in them, ^or if they are not 
exhaustive, the conclusions would*^ not be^ really true, so 
that^even in Mill’s LTjgic, the conclusion is only hypo- 
theticaffy true.** Mill would, I tlmk^''^dmit* this and 
regard Ic^giocd principles an^ rules hypothetical in the 
same s5nse in which matheinaftfeal principLs and rules 
are. Dr. Venn points out that Logic is like Mathematics 
“ Applied ”, or “ Hypothetical (p. 39, “ Emp. Logic”). 

Wh&t Mi\l means o;* ought to mean by the inference 
being really irue is that, given c<*ntttin facts as dt%ta,* Logic 
lays down rules to which one .miist conform iQ order that 
we may pass from these facts to others which are con- 
necle^-jjoith them but not contained in them or implicit in 
“thfem. Given the effect, lihe cause.*may be inferred. 
Ggen tha^ A is the invariable antecedent oHwSfjCTroir 
’ when B is known by observation, A may be indirefctly 
j kpown by inference and verified afterwards by experi¬ 
ment. Mill says that facts in nature are connecjfied with 
one another and that it is possible to* determhfo their 
connections «»nd that these connections are constaflt and 
regular (and not arbitrary and irregular). Ihe object of 
Inductive Logic is ,to prov^ Uhese^ lay^s on thje basis of f^he 
vfecffts known by observatioh ailff' experiml^nt and also 
to^^lp the scientific man as far as ppssible t® discover 
them, but not to go beyond, or ascertain fee truth 
falsity of, the particular observations and facts, which 
must l;ie done by the specis^l science to which they belong! 

§ 9. (3j Criticism from Ceberwig’s point of view. 

.tleberweg includes Perception under Logic and devotes 
a part to it. He defines Logic as the science df*the 


* Cf. my ** Te^t-book^f Deduotb^e Logic.** Pt. Ill, ob* viii,<!sec. 5— 
The hypothetically aeoeaaary character of all Dkljfctivo Infereinft^. 
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Regulative Lawfe of Huipaf^ Knowledge,”' Logic 
treats of the criteria all’truth. * • / • * 

Ueberweg woul(^ 9 bject to Milltn <;xcl4gioH of Perqep-^ 
tion and \Donscion3nQss frorpj^ogi^ I He would p(>ini ofit 
that materitll or real^ truth canifftt be Aa(f<? the onfl of 
Bogie unless tjie*truth*s knowjgi by Perception and Sett»con- 
sciousnoas are jjrought within the •jurisdiction of L#gi% 
Logic in. short c^n^ yealisc its end—the attainment of 
truth—unless it ti%\ts of all the processes oy^nowing aifd 
lays down ccficjitions to wiiiSi they must*confor5i In oi*der 
that they may attain their end, namely, trutft The form 
of Perception like the fornA)f Reasonilig should bo treated 
in Logic. The form of Peijpeprion is#what is cc^^nmon 
to thew proo^sos of Pcr^qptiAi as*employe(fin the vari¬ 
ous special sciences. Logic should separate this ^ommon 
feature of Perception and lay down conditions to which 
Perteption in gejieral ag employed in ^1 the sciences 
should conform in order that it may be valid. '^ogiCi 
inyAefinrafft thc processcs by which ^bjccts are 
,dirodtly mr immediately rag-de,known to us as wtS^'^as 
the processes by which they are indirectly or medi¬ 
ately known. Every science starts with truths directly 
knowi^nd proceeds either deductively (as in Mathema¬ 
tics) o* inductively (as in Physic^ and Chen^istry^ The 
general principles in the former case and the particular 
fants in the latter case are known immediately and are 
diuerent in J^e vaflNift spe^iil scienCes; but the p£Qi. 
cesses*by,which*thoy arc known have certain con^amn 
Jaatures 05 elements. These common features should pe 
mvestigated by Lpgih as a science of the Regqjative 
Baws of Humaa Knowledge. When discovered they 
wovld furnish the«crit|Bria by*\^ich the validity of Imme¬ 
diate knowledge would be determined. I 

Thus scientific men and the school of Ueberweg insist 
alike on the inclusion of Perception or Observation aa(^ 
Experiment in Logie. jSut there is a diffejrence between 
them^.^ their insistence. Sii^tific men would identify 
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^Logic with. ^ the sciences iruike tbe data of ob- 
j^i>7atijpi]c dnd exjperiment as wefl m the processes of 
thuLkmg thecsahjeot^mitter of Logio% eAcoording.to them, 
k>rm cannot be Gpparat€}4 from <the, mattei?of know- 
led^ef.and Lbgi^; oanncft^be treated apart Lorn science. 
If Logic is to attain its ei^^, na^mely, fhaterial or real 
(or truthr as known in experience) < as defined by 
the schools of Mill and Ueberweg^it»^^fet comprehend all 
.the sciences^ miifst be identified wit^' the science of the 
Universe and the various speckd sciences. <snust be re¬ 
garded as ^bS various branches. Logic would then 
be^pme identical vith Philosophy as the science of the 
Univ^se and wLuld corre^ond,^ on the one hand, to 
Hegel’s conception oi it bs i^ntical with the scienoe 
of Being (thought and being ar^<^ identical and Logic and 
Metaphysics treating respectively of thought and being 
are also identical) and, on th^ other, ^to Spencer’s oon- 
t c^tf&n of Logic as the science of the most universal 
relation^ %nd correlations of things, ^ut as 
ntTwuere fully developed,. hiSe, conception of Logic as a 
science, it is difficult to say how he would establish it 
Without examining the various data of the special acieaces 
and how he would distinguish it from his conc^tion of 
Philosophy's the scie&ce of the Universe.* « 
Ueberweg would not identify Logic witl\^ Metaphysics 
as Hdgel does, nor would ha identify^ it with Philosophy 
the science of the UiliFerse-T^Inbraci^ the special 
sq^ces as its various branches. He wbuld distinguish 
tj^e form of perception and the forms of the other kinds 
kno^edge from their matter or content and treat of th^ 
former in ,Logio and of the lattef in a special scienoi^i 
He wbuld thus separate Lbgio frou^ Metaphysics and the 
special sconces. With Ueberweg, Logic is a regulative 
science like Ethics and Aesthetics, and is a 'brapoh of 


* On Spenoer% View, of Lo^o^ob an Objective SQienoe,|aee my 

** Tezt-boM of Deductive Dogiol^ Abpeudix £, Sootion 3. ** 
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He rfves thef following ilcheme 
Trdhislatioa of Ueberw^g’a Logic 


the Philosophy ofiSpiri^, 
of the sciences (En^islf 

by Thomg.8 M. Linliay, M.A., SloMonJir: 


System of PhilosSpKy. 

I. Metdl^hysics (scienife of principles common^ to 
^'patuV and spirit). 

II. Philoso^^r • Nature (scieiye* of impersonal 
existoac^»^op^prising the pfl^sUa^ and 
nAdral sciences. * ^ 

III. Philosophy of Snirit (science of minds or 
personal and self-conscious jgxisteiwes) .cofn- 
prjsing: • 

r (i) PsychoTcjg|r. 

(ii) Logic or lienee of the laws of truth. 

(iii) Ethics or science of the laais of goodness. 

(iv) i®sthetioff or science of the laws of bqipty. 

(v) Pedagogy. 

■'’fvi) Philosophy of History. 

§ 10. (4) Criticism of Mill, Utfberweg and Hamilton 

from^thtf^Hegelian point of view. * 

All tlj^e Logicians draw a distinction between the form 
-and thS matter of thought and lAowledge. ^The f(»rn^ is 
the subject qf Logic and the matter the subject of the 
special soienc^. TJm^fofm t)f knowledge is the same 
in all the sciences, wmt^he matter of Itnowledge variaii 
and gi\%s «ise tolthe distinction between one science 
^uiUther. • • * ^ • 

•The matter of knomrledge in the case of external pheno- 
nfBha comes from4he not-self. Jt consists of Uhe ^nsa- 
tions of the different senses? The form of knowledge 
comes frqpi the f&oulty of knowing, acedkding to 
Ueberweg, and from what is common to all the scientifiT: 
processes, according to Mill. • 

Hegel^abolishes the distinction between the form and 
the master aftd ascribes both totho satije source, namely, 



126 


jTiraucrrivE? logic. 


the an^/active ]feeasoii«or Self. Acoording to 

him, ^h^ Sfelf produces both tfee fdrm»and the matter of 
all. though^ at)^ kno\^edge. Ther&, (is no thoimht with¬ 
out dboth form and Matter... Therp is no fom %part 
froiiicthe ii£a*tteL.' and is no matter apart from the 

forns.'^ The form and the ^jattar of thoughts '*are rela- 
as well as eorrelative to one another, matter 

of a thought passes into the fori^of fX secoeid thought 
fifind this fo)^ ‘^again becomes th^^^^natter of another 
thought LogiO) is the siieace ' of thf /)rganism of 
Thought aifi traces its development from the lowest to 
the highest stage —ffrom the category of Pure Being to the 
noi)io^ of \ihe Absolute Ide^v The Organism of Thought 
develops according to thta L^p^'/of Thesfe, Anliithes^ 
and Synthesis and gives rise the various dategorieO 
It starts from Being, and passes through the stages of 
‘Quality, Quatfoity, Degree, Identity, Ground, Substance, 
Qf^uCh, Reciprocity, Mechgnism, Chemism, Teleology, 
Life«an^ pognition, and it attains ijfcs high^ stage in 
Seif^onsciousness. With Hpgel, Logic is the most'c^^m- ^ 
prehensive science comprisihg all other sciences and is * 
identical with Metaphysics and Theology. • 

§ 11. Thought. 

Thought may be treated— 
fl) Psychologically, 

(2y Logically, and 
Metaphysically; 

an^the Laws of Thought are different aecordii^g tia these 
ti^e aspects of Thought. • ^ 

‘ (1) Psychologically, the enquiry i^into the origin and*' 
developmyit of thought in the ^ild fud in the aduL^, 
in thb individual and in race. jThqLaws of Thought, 
from tbis^oint of view, are the laws of succession, ca- 
existence and resemblance among the various folios or. 
modifications of Thought. 

§ 12. (2) Logicatly, the inquiry is into the validity 
(i.e. truth or falsity^ of thought, and the Laws of 7|ipught 
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are the conditiofis to^ whijph^bought .must fjonform in 
order that it may be valid, i.e., agree with reality.y • * 
Loffioa^, thought* implies a» &aT»<faM by which.it 
is to oe measured and its .Yalue^ic^r knowledge •d6l:ef-^ 
mined. • • 

• Thought corr^pondmg to<or agreeing with, Reality is 
usually ••Ued knowledge ; and Logic thus becomes Ithe* 
science of the La!w^fligu||itive of Knowledge. (Cf. Ueber- 
weg’s definition ^ ^ , 

Reality maiy«be regard as something absolute—exist¬ 


ing independently of mind and therefore also df thought— 
and the end of logical thifiking may be regarded as ^le 
attainment of agreemen,t or onrrespondefice with R«^lity. 
^^Jrdinacy evefyday thinldpg ifiay dl may not^correspond 
with reality; it may coVe^ond partly or not iit all; 


and there is much difference in the thi|fidng and the 
thoughts between,one individual and another, between ‘ 
the chjid and the ^dult, between the educated anfhbhe 
uneducated^ between the savage^and the civilised, ^y- 
•chok%y treats of these diffeiences and accounts for tneffi. 
'Logic has a standard to which a^l thought must come 
up. •Ld^io has an end which must be satisfied by 
thouglj^ The end is the agreement with reality. Logic 
4ays d^wn the conditions to whfch thought^ mu^ con¬ 
form in ordei^that it may agree with reality and attain 
its^end. Th^logicalvallie bf thought is to be deter¬ 
mined by thi/criterioft^or teetf * 

§ 13? According to some Logicians (Hamilton, 

^seJ), the end of Logic is not agreement with reality af 
c|pfined above but truth in the sense of what ca» be 
iVdlized in Thought according ^o the three fundamental 
Laws of Identity,# Colitradiotiion and E.xcluded Middle. 
They consider these Laws to be the Laws df Logical 
•Thought, and regard any thought conforming to them a^ 
'logically valid. They start with fplly developed per¬ 
cepts, ^ch consisting of a large number pf attributes 
given*<6y pdroeptjon which Hocording ^to them does not 
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come mide^vLogia but bel^lig^ Us |^sycHology and Meta- 
physics^ tfie former treating of its subjective aspect as a 
mental pretsesfif^and ttfe Matter of it& Objective 9 :^peot, as. 
sPtein of kAowledg^ Having reference 4o realii^. 

i’lpm tlfe'se ^given percepts, th^ obtain® concepts hy 
Analysis, Comparison, AbsfhaotKin, Generalisation, et^., 
•iu^cftrding to the Ldws of Thought. What-ir^ommon 
to a.Mrge number of (individual)'"^*^'epts is.regarded 
^.As a conpep>“^hicSi may thps cojwfit (^f a single attri¬ 
bute 6r of an'aggregate of Attributes,• ifeparated by 
thought frbln the percepts and formed into a sort of 
unity by,thought %,ided by l^guage. 

Fr4m the peftjepts and> the cconcepts are obtained 
judgments pccording to the*Larajs*of Thought. AH judf;--^ 
ments are, according to them/Analytical, the predicate 
being identic^ with the whole or a part of the subject. 

• From the judgments given as premisses are obta'fned 
ii^dtences according to thts Laws ofoThought. All the 
infe^noeftiare, accordingtto them, propositionp/which are 
illicitly contained in the premisses Nothing cafe bey 
inferred which is not ih some form present in the pre^ 
misses. 

In Immediate Inference there is only oneii^^semiss, 
and €®tch Qf the infer^ces follows from it, according to’ 
the Laws of Thought. o * 

In Mediate Inference theVe rfre tw^ or n^ore premisses 
,^A the conclusion follow^ from bKem jointly and is impli- 
cifcty contained in them. ^ ^ « 

All inferences and processes irv Logic ar^ siecessa^ily 
truepi.e., follow necessarily according to the Laws ^ 
Thought f^m the given jiercepts. Ac?>ording to th^ 
Logic has nothing to do wtuh exp^ienoe or with truths 
given to <Us by experience, by perceiStion or by self-con*- 
^iousness, by intellectual consciousness, by aesthetic 
: consciousness^ by t^oral consciousness, or by religious 
consciousnes|. The truths or facts revealed t!^ us or 
made directly knqvfn to uf Uy these varjipus fbrms bf con- 
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sciousness, intuition, wrcep^n, or ppre obiervAtion are 
beyond the scope ancf jurMiction of Logic. • Th^ form 
the subjgct-matteitefJf the varipuj sp^cpl aeien^ auolT 
as Hiy^s and f syjihology^,and# must be*kno^«nd^ 
special conditions of perception JkiS coniloio\flsness,.\^ioltt 
are treaffced ip lAiese sp-jcial^ciences respectively -“Logitti 
could pQ^ounce no opinion on the truth or falsi^^ 
the data—ithe fafets 4 )aade known to us ^irectly—^f these 
sciences. Givei) ^l|^acts as existingfin adi^t conscioif^ 
ness and sei|^Q-ifercep^n, tiogic can focmulate the con¬ 
ceptions and judgments and draw infereni^s, according 
to the Laws of Thought. ^ ^ 

§ 14. Here may be notec^the view ef Mill,*whcJwould 
^ree jvith the fundameji|al4|)ositfbn stated^bove (that 
truths rrffealed by Consciousness are beyond tl^e juris¬ 
diction of Logic) and contend at the saq^ time that the 
en<h of Logic is tnith or reality as knowi^fh ExperienccF 
and not merely as realized in Thought. He malfAnyis. 
that from ^he ultimate data as revealed by consciousness 
or pure fibservation, exterip^l ^d internal and foftaing 
the subject-matter of the vArioua special sciences, Logic 
dra^ws inferences which agree or ought to agree with fadts 
whic h rj ay be known in experience, and that Logic as 
,a Sci analyses correct reasonings and finds oii| their 
essential conditions and as an Art lays down the rule's to 
which reasoning must conform in order that it may lead 
to Conclusions whicftligree witb^facts aUb known in expg{i^ 
ence. •AJl the Tfarious special sciences subject their ^apts 
on^data, gjyen to‘each of them by pure observation or 
consciousness, to certain processes, in order to trai^form 
l3mm into a bo^y *of *coherent truths, as a^ system of 
knowledge or a apieppe. ThpSe processes have dbrtain 
Qommon features or characters, which may bti| separated 
,fron^what is peculiar t(i each special science and made 
' the subject-matter of a science. Logm is the science which 
treats uf these common characters or features (i.e, ^e 
formi|)lf of the processes employed »by ail the special 
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8oiexices.\ Ht^nco £pgic is th6 science of sciences. Hence 
jiOgic is the* art of arts. It treats' of«the conditions to 
which ^ reason^d^^o^ledge must c*QXBform andwhich ^ 
thOr^ore a' large port^cti ot the knc^lqidge emi^died in« 
ever^ *«ciendb*—tihat poAiion, nameljr, which«is the result 
•of refksoning or inference (a^d in every^’science* a largS 
pnrrt^n is obtained inHhis way)—must c^forij^^v 
§ 15.'' Accordpig to Idealists ^veaUty not^something 
absolute, ^exh^ng independently o|,,^nd. It is some> 
thing dependent on a mind, nhittfw infinite^? ^ 

(1) Accofaing to the Subjective or Empirical Idealists, 
all Reality is phenofaenal andMependent on the subject 
or the^go. The^real is the phepomenal. What I am 
conscious 0 !;^ is real td me. •' ThA»t»of which^^two or moti^ 

«minds ^re alike conscious is r^ to those min&e. That 
of which all huipan minds are alike conscious is regarded 
'Us real, i.e., dSjectively real, trpe, existing; and thfe is 
cregiSFlIbd as the object of hnowledge^ the end of logical 
thought.,, „ ^ • 

(2f According to the. Absolute Idealists, reali'ty is 
dependent on the absolute mind and exists in relation 
td this mind. We know it so far as we have ha u^he 
nature of the absolute mind. Thinking mu & ^b e so 
conducted to lead to <thought as it exists in the^Abso^ 
lute Mind. Thought as existing in the Absolute IVf ind is 
truth, and when the latteii^ is known by man it is called 
knowledge. ‘ f <» \ 

g <^.6. Logic, from the Absolute Idealistic ^ point of 
v[ew, treats of the conditions to which our thb^ght m«st 
confeyrm in order that it may agree T^ith Truth, i.e., witji 
thought a^xisting in the Absolute or lUvine Mind ; a«d 
from the Empirical or Sul>jeotive HeaUstic point of view, 
it treats 4f the conditions to whicb our thought most 
dbhform in order that it may agree with relative hitman 
^thought, i.e., with |hought as it exists in the most cul¬ 
tured minds i^t a particular age of the world. 

It is evident that the datter is progrossive^o The 
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thouzht of thoiOultuT^d mi^ds vari^ witlf th^sta^e of 
Oultmfe in a countiy alk wdll era with the age ctf ^e worlcf 
It vari<[|| with the»|frogres3 of^Sflie^c^ find^Phirosophyr 
Thoife isyio -finayty, to th^^pfogmisa and developpimt*^ 
thought in the human mind. Xffa JreatSr iJbe expvtence 
Of the '^orld, the fullir be the thought o^\nani«' 
kind. «lriQgic ^uld thus vary v^th culture, witi^ 
progress <»f Ph^sophy^and Science ; £ypid the coTiditions 
of correct thinl<|i9|^t one age may fnot ^tirely agi^^ 
with tho^e otyi *rdmo!l^«i^. They must be in harmony 
with our theory-of the. Universe, of the Weflid or Nature, 
and as our view of the Mtter may* change with jpro- 
gressive knowledge, so the conditions* of Jjorrec't 
jinking. At present, ^heAaw^of the tpiformity of 
Nature,including the ^w of Causation, is regg,rded as^ 
the fundanfontal law to which our thinkingmuat conform 
in \)rder that oip: thought may agree with reality—iff 
order^that inferences drawn from data known t^ Itijby# 
pure obseiqyation ijiay agree with the facts of nature. 

§»17.* From the Absolute Idealistic point of vibw as 
held by Hegel, Green and other Bcitish Neo-Hegelians, the^ 
fuUMamental Law of Thought is the law of thesis, antitBe- 
sis andjynthesis. Thought progresses by this .law and 
produces the various things •as it progresses The 
things have no existence apart from thought They are 
thoughts afi^ract^ from the thinking subject or self. 
Tfie finite himian sfeiKis a r#pH)ducti(fti of the infinit^pr 
absolute, self. *The finite thought of man is a reflnptjon 
ok the al)S£>lute thought of God. The latter is implicit 
Jtt the former an^ must be ultimately develops^. All 
.national beingswthinlf alike and think accof^ng to the 
fundamental dialectlsal law«ltated above. LogiS fronu 
.this point of viem is the science of Reason. I It is iden- 
tio(J,wit& Metaphysics and Theology. It comprehends 
all the sciences of Nature and S^rit. The reason ^ 
man kP identical with the Divine reason. It develops 
and•jlass6» through stagesuoi categories l^hrough whioh 
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Che Divfj^e iteagpi^may be^fegarded as having passed in 
act ^ fcreation. But cTe£^tion is not an act in time ; 
and tl^ prercessDis t;helejk)re a logicgi or diale^cal one 
^nfd l!Eo1» one hi time, ^ogip 4^ the scie^nce of |ne lil]late> 
goriSseof Thought. Thlse categories are thePchief stages 
through whjch Thought dey\flopsrin maif, ip all ° rational 
BaiLngs, starting* from* the notion of Beiim an<]^ttaining 
its highest forn^in Self>Consciopsnfi>s3, ^ Rea^n is the 
^stem oi^th^^ate^ories of ThougM^K^'he law of Reason 
is the dialecticaHaw of the (^ev^{^pment* of thought and 
the chief stfiges are Being, Quality, Quantity, Degree, 
Identity, Ground, S^abstance, 6!iuse, Reciprocity, Meehan- 
ism, Cfiomism, tetoology. Life, Cognition. Idea 

§ 18. (3)VMetaphy^rcall^' tl^ inquiry is tnto the coi^ 
,Rtituent> elements of Thought. ^ 

Metaphysiesattempts to analyse the unit “of thought 
^to its consSuient elements. 4^ant*8^ analysis is'Well- 
No thought, no cegnition, i^o consciousqess is 
poss^leycU^less there be 
(1 f a conscious subject, 

(2) an object thoughts of, 

*■(3) a relation between the two. 

There must be an object in time or in both t^e and 
space ("and ^there mustebe a subject to be consciens of 
it, to perceive it or to think of it. ^ ^ 

Kant'gives an account of ether elem^ts contributed by 
Qi^Subject to its thoughlTasb it is developed- in the vary¬ 
ing phases of perception, knowledge, idea*" or idqal,oduty, 
beauty, end or purpose. Accord!^ td him, ap^oe, time, 
the twelve categories, the ideas of the ^oul, the world ancj 
God, the c^egorical imperative, the sesthetio and tele»> 
dogica! ideas are a priori elements ooSitributed by the Sub 
ject to it^ thought at the various stages of its develop-, 
ment. A c» 

c The inquiry mtq. the historical develbpment of 
thought in th^ individual and in the race is regaSbied as 
PaffchdogiccU, 
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The inquiry mto tne trutn or tais^Dy otvtngfUgUt 
into the value of thought foreknowledge is regarded*as» 
Logicaly 

^e ii^uiry int;p i^e a p^ipm elitiients of &11 thouffhlf ig f 
regarded a,s*Metaphysical. 

•• Each ‘of the^ three* different inquiries has itt’ownr 
Laws nf 
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